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68000 CPU FOR $395 



QUANTITY ONE 



GESMPU-4A 



FEATURES 

• 8 MHZ, 16/32-bit 68000 CPU 

• Sockets for up to 128K EPROM 

• Sockets for jp to 64K CMOS RAM 

• 1 RS-232 Serial Port 

• 3 16-bit timers 

• G-64 bus Compatible 




SOFTWARE 

• Debugger 

• Forth Kernel 

• CP/M 68K 

• OS-9 



• PDOS 

• C-Baslc-Pascal 

• Editor- Assembler 



Call for your free data sheet and 

our 100 page catalog of board level products. 

1-800-443-7722 
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USA - CANADA 

100 West Hoover Ave.-1 1 
Mesa. AZ 85202 
Tel. (602) 962-5559 
Telex 386 575 



INTERNATIONAL 

3,chemin des Aulx 
CH-1228 Geneva 
Tel. (022) 713 400 
Telex 429 989 



GfTlX 68020 DEVELOPMENT SYSTEM 

A Multi-user, Multi-tasking software development system for use with all 68000 family processors. 




HARDWARE FEATURES 



The GMX-020 CPU board has: the MC68020 32- bit processor, a 4K 
Byte no wait-state Instruction cache, high-speed MMU, and a full- 
featured hardware time of day clock /calendar with battery back- 
up. It also provides for an optional 68881 floating point co- 
processor. 

1 Megabyte of high speed static RAM. 

Intelligent Serial and Parallel I/O Processor boards significantly 
reduce system overhead by handling routine I/O functions. This 
frees up the host CPU for running user programs. The result is a 
speed up of system performance and allows all terminals to run at 
up to 19. 2K baud. 

The system hardware will support up to 39 terminals. 

Powered by a constant voltage ferro- resonant power supply that In- 
sures proper system operation under adverse AC power input condi- 
tions. 

DMA hard disk Interface and DMA double density floppy disk con- 
troller are used for data transfers at full bus speed. The DMA hard 
disk drive controller provides automatic 22-bit burst data error 
detection and 11 -bit burst error correction. 

A selection of hard disk drives with capacities from 19 to 85 
Megabytes, removeabie pack hard disk drives, streaming tape 
drives, and floppy disk drives is available. 



UNIX H i ffu»nrt «f A T 4T 

Un*L£X ft a OWtonrt ol Tttfefe* System Covultimv 
GUX **3 QIMIX «n VIMVAI 4 ClMlX, Inc 



SOFTWARE FEATURES: 

The UniFLEX VM Operating System is a demand -paged, virtual 
memory operating system written In 68020 Assembler code for com- 
pactness and efficiency. Any UniFLEX system will run faster than a 
comparable system written in a higher level language. This Is Impor- 
tant In such areas as context switching, disk 1/0, and system call 
andling. Other features Include: 

compact, efficient Kernel and modules allows handling more users 
more effectively than UNIX systems, using much less disk space. 

UNIX system V compatibility at the C source code level. 

C Compiler optimized In 68020 code (optional). 

Record locking for shared files. 

Users can share programs In memoiy. 

Modeled after UNIX systems, with similar commands. 

System accounting facilities. 

Sequential and random file access. 

Maximum record size limited only by the disk size. 

Multiple Level Directories. 

Up to 4 Megabytes of Virtual Memory per user. 

Optional Languages available are: C, BASIC, COBOL. FORTRAN, 
LISP, PROLOG, SCULPTOR, and ASSEMBLER. In development are 
ADA, PASCAL, and FORTH. 

Included with the UniFLEX Operating System are a Utilities package, 
editor, relocating assembler, linking loader, and printer spooler. Op- 
tions inlcude a fast floating point package, library generator, and a 
sort- merge package. 

The GMX version of the MOTOROLA 020 BUG is Included with the 
system. 



GIMIX, Inc., a Chicago based microcomputer company established in 1975, has produced state of the art microcomputer systems based on Motorola 6800 and 
6809 microprocessors. GIMIX systems are in use in Industry,, Hospitals, Universities, Research Organjations, and by Software Developeis. GIMIX was awarded 
the prestigious President's "E" Certificate lor Exports in 1984, 



Gimix 



inC. 1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312)927-5510 • TWX 91 0-22 1-4055 
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Computer Publishing Center 

68' Micro Journal 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

Phone (615) 842 4600 or Telex 5 1 06006630 

Copyrighted 1985 by Computer Publishing Inc. 

68' Micro Journal is published 12 times a year by Computer 
Publishing Inc, Second Class Postage Paid ISSN 0194-5025 at 
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Foreign Add $12 a Year for Surface, Airmail Add $48 a Year. 
Must be in U.S. currency I! 

Items or Articles For Publication 

Articles submitted for publication should include authors name, 
address, telephone number and date. Articles should be on 
either 5 or 8 Inch disk in STYLOGRAPH or TSC Editor format 
with 3.5 Inch column width. All disks will be returned. Articles 
submitted on paper should be 4.5 inches in width (Including 
Source Listings) for proper reductions. Please Use A Dark Rib- 
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command. We print edited text files in continous text form. 
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All letters to the editor should comply with the above require- 
ments and must be signed. Letters of "gripes" as well as 
"praise" are solicited. We reserve the right to reject any submis- 
sion for lack of "good taste" and we reserve the right to define 
"good taste". 
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Commercial adversers please contact 68' Micro Journal adver- 
tising department for current rate sheet and requirements. 

Classified Advertising 

All classified ads must be non-commercial. Minimum of $9.50 for 
first 20 words and .45 per word after 20. All classifieds must be 
paid In advance. No classified ads accepted over the phone. 
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The VME BUS and OS-9: 



Ultimate Software 
for the Ultimate Bus 



Modularity. Flexibility. High Performance. Future growth. These are probably the prime reasons 
you chose Ihe VME bus. Why not use the same criteria when selecting your system software? That's 
why you should take a look at Microware's OS-9/68000 Operating System— it's the perfect match for the 
VME bus. 

When you're working with VME you must have access to every part of Ihe system. Unlike other 
operating systems that literally scream KEEP OUT1, OS-9's open architecture invites you lo create, adapt, 
customize and expand. Thanks lo its unique modular design, OS-9 naturally fits virtually any system, 
from simple ROM-based controllers up to large multiuser systems. 

And trial's just the beginning of the story. OS-9 gives you a complete UNIX-application compatible 
environment. It is multitasking, real time, and extremely fast. And if you're still not impressed, 
consider that a complete OS-9 executive and I/O driver package typically fits in less than 24K of 
RAM or ROM. 

Software tools abound for OS-9. including outstanding Microware C, Basic, Fortran, and 
Pascal compilers. In addition, cross C compilers and cross assemblers are available 
for VAX systems under Unix or VMS You can also plug in other advanced options, 
such as the GSS-DRIVERS™ Virtual Oevice Interface for industry- 
standard graphics support, or the OS-9 Network File Manager for 
high level, hardware-independent networking. 

Oesigned for the most demanding OEM requirements. 
OS-9's performance and reliability has been proven in an 
incredible variety of applications. There's nothing like a track 
record as proof: to date, over 200 OEMs have shipped more 
than 100,000 OS-9-based systems. 

Ask your VME system supplier about OS-9. Or you can 
install and evaluate OS 9 on your own custom system with 
a reasonably priced Microware PortPak™. Contact Micro- 
ware today, We'll send you complete information about OS-9 
and a list of quality manufacturers who offer off-lhe-sheif 
VME/OS-9 packages. 



MICROWARG. 

Mtcrowar* Systems Corporation 

1666 N W 114th Street • Des Moines. Iowa 50322 

Phone 515.224-1929 • lelex 910-520-2535 

Microware Japan, Ltd. 

4M9 Honcho 4-Chome, Funabashi City • Chiba 273, 
Japan • Phone 0473 (26) 4493 • Telex 781*299-3122 




Modular Hardware Deserves Modular Software 
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Of Rudolf Ka4l. GmbH 
PorpnyHru** 16 
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OS-9 is a. trsoetvurk of Microware and Moto#ola, PoflPak is a trademark of Mteroware. GSS-Dnws is a trademark of Graphic 
Software Systems. Inc, VAX and VMS are trademarks of DEC Unix ta a trademark of AT&T. 
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KUSTAtfC-020 
12.5 

Mustang-020 SBC, wired 
Serial ports pre-vired, 
your cabinet, P/S, CRT a 



Syatem Prices 

Hhz 

6 tested with 4 0B25 
ready to Install with 
md drives $2750.00 



Ve Proudly Announce the MUSTANG-020 Super SBC 

"The one with the REAL KICK!" 

Only from DATA-COMP 



This is the NCC, world beater CMX S8C, in a super 
configuration. Data-Coap has sated it to a 
power plus power supply/stylish cabinet end your 
choice of floppy and/or hard disk drives. 
Available in several different configurations. (1) 
single board. (2) single board and regulators for 
your cabinet or mainframe and power supply. (3) 
single board - power supply and cabinet - your 
disk drives. (4) single board - power 
supply/cabinet - our drives configured to your 
specs, arid ready to run. 0S9 68K will be 
available aa well as several other popular 
operating ayatens. Also all the popular 0S9 68K 
software and Motorola 020-BUC will be available 
at a very reasonable price. 



H020 Cabinet and P/S, for ttustang-020, less 
cables $299.95 

K020 Cables, duoJ floppy or HD specify which 
floppy or Winchester $39.95 

N020FC Ploppy cabinet and P/S, holds and power* 
2 thln-Une floppies $79 .95 

N020P Ploppy, 80 track, OD/DS $269.95 

OS-9, SPECIAL Muatang-020 version $350.00 

MC6881 F/P co-processor $495.00 

20 Megabyte Wincheater $895,00 

Winchester HD Coot roller. XIBIC $395.00 

8 Port Expansion (conplete) $495.00 

** Special Wincheater Notice ** 

The Mustang~020 device descriptors will allow 
you to use practically Airy Winchester drive 
supported by XEH&C U10/U10A or OKU 20C-1 
controllers. 



Include: $3.50 SBC, cables only S/H. Cabinets 
Include $7,50 S/H. Conplete System Include 
$20.00. All checks oust be In USA funds. 
Overseas specify shipping instructions snd 
sufficient funds. 




This system is the state-of-the-art atar-shlp. 
It runs rings around any other 68XXX S8C, and 
moat mainframes. The speed and expanded RAM 
make this the "best buy 11 by a far stretchl A 
true multi-user, multl-taaklng computer. So fer 
advanced that even the experts don't call it a 
micro. Compared to the others, it Isn't even a 
"horae race." And the price is certainly right. 
You can bet on this onet 

So, will it be Turtle or Thoroughbred? 



o 



Dealer & Quantity 
Discounts Available 



Mustarig-020 is trademark of Data-Comp-CPI 
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DATA-COMP 

5900 Cassandra Smith Rd 
Hiksotv TN 37343 


TesT 




SHIPPING 

USA ADD 2% 

f ONf I6N ADD SX 

run. f2,SO 


(615)842-4600 

telex 5106006630 


B 
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HUSTANG-Q2G lenckearka •• 




Tift* Second* 




1>p» gfaieai 32 bit 


Register 


lot. Loop 


Loofi Loop 


IBK AT 7300 Utile 5ye 3 9.7 


Mo tegiarer* 


AT4T 7300 OWIX PC 68010 7.2 


4.3 


OK VAX 11/760 UNIX serfcley 4.2 3.6 


3.2 


ICC TAX 11/7*0 " S.l 


3.2 


68006 0*1 661 a mm Js.O 


9.0 


60000 " " 10HJU 6.> 


4.0 


WSTAOB-020 68020 HC6666I OS* 16 Ht>a 2.2 


o.aa 


msTAMC-020 68020 NC6664I DUIFLIR * 1.6 


1.22 



•* Loop: K*lo() 



I 



regieter loaf |; 

for (t-0; 1 < 999999; ♦♦!); 



Ret lasted MIPS - KUSTANCHWO - 2,5 MIPS 
Kotorota Specs: Buret up to 7 - 8 MIPS - 16 Mhx 



For a limited time roe mill offer $400 
Trade-in on gour old q — 66006 or 
66000 SBC, must be working properlg 
and complete with all software and 
cables. Call for more information! 




Mustang-020 Software 

OS-9 

OS-9 $350.00 

8astc09 300.00 

C Coapller 400.00 

Fortran 77 *400.00 

Paacal Coapller. ..400. 00 
OHZCASOPT- PASCAL. .900.00 

Stylo-Craph 495.00 

Stylo-Spell 195.00 

Styio-Kerge 175.00 

PAT 229.00 

JUST 79.95 

PAT/ JUST Coabo 249.50 

SCULPTOR* ••995.00 

CON 125.00 

•* See discount below 

IM1FUX 

IM1FLEX $450.00 

Screen Editor 150. 00 

Sort-Merge 200.00 

6ASlC/freCoaplier.300.00 

C Coapller 350.00 

COBOL 750.00 

CHODEM. v/aource ... 1 00. 00 
THODOf.v/source. .. 100-00 

X-TALK.eee.ad* 99.95 

Croea Afieabler 50.00 

Fortran 77* ...... .450.00 

SCULPTOR* ■ "995.00 

• a See discount below 

• New lteaa 
Standard eyetea ehlpped 12.5 KHz 

Add for 16 Mh*.. 68020 $400.00 

Add for 16 Mhc. 68881 ....$400. 00 
8 Port expansion board uae two 
total of 20 RS232 porta wired 6 
Tea ted each . . . . $498 .00 

iCUlrTOt*. »u* Tm UlA *I*trlbutor« 
for SCULrTOl*. Call «r vrlti for iit» 

llCMM VT amltlPl* 41fl««4JAtl. 
ICPlFTOt 4i«co»*l wttt toalltt mjm- 
(ii - laaclil - $4*5.00. OS-t or 
Uairie*. 

•• Sofr**r« Oteeeuaie 

C«ll tat •oflHtn discoid frob 10' 

101 tar buy«r* of th««« traimm , tram 

O»t»-Cp«0. U*Ue4 ottat. 

Call! 



Mustang 020 Features 

12.) MHz (16.6 Ktti optional) HC68020 full 32-Blt vide Processor 

- 52-blt vide non-awl t Iplexc J data & addreaa buaei 

- On-chip Instruction cache 

- Object-coda coapetlble with earlier H660O0 family proccoaora 
(66000/68006/68010) 

- Enhanced tnat ruction aec - Coproceeior Interface 
Optional 68861 Floating point Coproceoeor U2.5 KKx or 16.6 

He) 

- Direct aar ana loo of 66020 Inat ruction aat 

- Full support of KICK P754. draft )0.0 

- traoacandant ala and other math function* 
2 Megabyree of RAM (512X x 32-blt organization) 
Up to 2S6R bytaa of CPROK (64R X 32-blta) 

- Ueea four 2764, 27126, 27256, or 27312 EPROKe 
4 Aa/nchronoua aerial 1/0 porta (2 * MC66661 DUART) 

- Software programmable baud raraa to 19. 2K 

- Standard RS-232 Interface 

- Optional network Interface on one port 
6 RS-232 Expansion porta (baa. 20) 
Buffered 8-bl t Parallel 1/0 Port (1/2 HC68230) 

- Centronics-type parallal printer plnout 

- Kay alao be used ea parallel Input port 
R*p«nelon Connector for Additional I/O Oevlcea 

- 16-blt data path 

- 256 byte address spaca 

- 2 Interrupt Inputs 

- Clock and Control Signal ■ 
Tlaa-of-Oay Clock,/ Calendar w/battery backup 
Controller for up to two 3 1/4" Floppy Disk Orlves 

- Single or double sided 

- Sln61e or double density 

- 48 or 96 tracka per Inch (40/80 Track,) 

• Mount* Directly to a Standard 5 1/4*' Disk Drive 

• SAS1 Interface for Intelligent Hard Disk Controllers 

• Programmable Periodic Interrupt Generator 

- For ttBM-ellclng and real-tlaa appl lest loo* 

- Interrupt rate* from microseconds to aecoods 

- Highly Accurate tusobeae (5 PPM) 

a S-blt aensa eultch, readable by the processor 

• Hardware *l(vgle-*tap capability 

** ACTION PROVKJf ** 

The MUSTANG-020 la already on the Jobl And winning aclala In Industry, 
coanerce. bualneaa and several governaent agencies. The delivery times were 
close to schedule. We are hearing back nothing but praise (and more orders). 

If you are considering the purchase of a Muetang-020, be advised that the 
price will increase in the second quarter of thle year. 

Experienced users are swed st the tremendous power and apeed of the 
Mustang-020, froa Data-Coap. Eapeclally when compared with other 68 XXX 
systeoa. Not only is It more practical then all the others, but it Is much 
more cost efficient. Compere It to any other 68XXX and you will see why! 



Dual 5" 80 trk. Floppy 
No Winchester 






Winchester 6 

1 Floppy 


020 Board 

Cabinet 

5'^80 trk Pioppy(2] 

Floppy cable 

OS-9 6** 

Totsl System 
Less 5Z 

S/H UPS 

Total 


$2750.00 

299.95 

\ 539.90 

39.95 

350.00 


Winchester cable 
Wlacbeater controller 
25 Kbyte Winchester 

Totsl System 
Lees 5X 

S/H UPS 
Total 


$2750 
299 
269 

39 
350 

39 
395 
895 


.00 
.95 
.95 

95 
.00 

95 


$3979.80 
-198.99 


.00 
.00 


$3780.81 
20.00 


$5039 
-25J 


.80 
.99 


$3800.81 


$4787 
20 


.81 
.00 


$4807 


.81 



IKXTI: 68881 Co-Processor Add $495.00 

UnlFLEX $450.00 

leas $350 ; .00 (OS-9) Add $100.00 

Prices snd Specif lcstlone subject to chsnge. 
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OS-9* 
User Notes 



By: Peter Dibble 

The publishers of 68' Micro Journal are proud to aake 

available che Publication of Peter Dibbles 

0S» USE! BOTES 

Information for Che BECDTKER co tbe FRO, 
tegular or CoCo 0S9 

Oaing OS* 

HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 

0S9 STANDARDS. Ceneratlnjr. a New Bootstrap, Building a 

new System Disk, 0S9 Users Group, etc, 

Prograa interfacing Co 0S9 

DEVICE DESCK1PT0KS, DIRECTORIES . "FORKS". PROTECTION, 
"SUSPKND STATE", "PIPES", "INPUT/ OUTPUT SYSlEtT, etc. 

Programing Languages 

Assembly Language Programs and Interfacing; Baslc09, C. 
Pascal, and Cobol reviews, programs, and uses; etc. 



Dlaka Include 
Mo typing mil tbe Source Liadoga is. Source Code and, 
where Applicable, assembled or compiled Operating 
Program. The Source and the Discussions in the 
Columns can be used "at Is", or as a "Starting Point" 
for developing your OWN more powerful Programs. 
Programs sometimes use Multiple Languages such as a 
short Assembly Language Routine for reading a 
Directory, which Is then "piped" to a Basic09 Routine 
for output formatting, etc. 



BOOK $9.95 

Typeset — w/ Source Listings 

(3-Hole Punched; a x II) 

Deluxe Under ---------- $5.^0 



All Source Listings on Disk 

1-8" SS. St) Disk SU.95 

2-5" SS, DO Disks $24.95 




FLEX™ 
USER NOTES 

By: Ronald Anderson 

e publishers of 68 MICRO JOURNAL are proud to 
make available the publication of Ron Anderson's FLU 
0SE1 NOTES, in book form* This popular monthly column 
has teen a regular feature In 60" MICRO JOURNAL SINCE 
1^79. Ic has earned the respect of thousands of 
68 MICRO JOURNAL readers over the years. In fact, 
s column has been described ss the 'Bible 1 for 68XX 
users, by some of the world's leading microprocessor 
professionals. The most needed and popular 68XX book 
available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL And of course 
68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

Listed below are a few of the TUT files Included In the 
book and on diskette. 

All TEXT files in Ihe boo* are on the disks 



LOGO CI File load program to oHsel memory — ASM PIC 

MEMOV6 C 1 Memory move program — ASM PIC 

DUMPC1 Printer dump program — uses LOGO — ASM PIC 

SUBTEST C I Simulation ol 6SO0 code to 6609, show diflerences — ASM 

TERMEM C2 Modem inpui 10 disk {or other port input to d*sk) — ASM 

M C? Output a foe lo modem fcx anolher port) — ASM 

PRINT C3 Parallel (enhanced) pnnler driver — ASM 

MODEM C2 T TL output lo CRT and modem lor other port) — ASM 

SCPKG Cl Scientific math routines — PASCAL 

U C4 Mini monitor disk resident many useful functions — ASM 

PRINT C4 Parallel printer driver. witiKDut PFLAG — ASM 

9ETC5 Set pnnier modes — ASM 

SETBASt C5 Set printer modes — ABAStC 

NOTE: ,Cl,.C2, etc. -Chapter i, Chapter 2, etc. 

••Over 30 TEXT files Included is ASM (assemble r)-PASCAl- 
PiC (position Independent code) TSC BASiC-C, etc. 

Book only: $7-95 + $2,50 S/H 
With disk: 5'' $20.90 + $2.50 S/H 



With disk: 8" $22.90 + $2.50 S/H 

Shipping & Handling $3 30 per Book, 52 30 per Dtefc sei 

Foreign Older* Add $4 50 Surface Mail 
Of $7 00 AifMiil 

If paying by check * Please allow 4.6 weeks delivery 

• All Currency in U.S. Dollars 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



mBSSM 



"FLEX is a trademark of Technical Systems Consultants 

"0S9 Is a trademark of Mlcrowace and Motorola 

~6*r Micro Journal Is a trademark of Computer Publishing Inc. 



(615) 842-4601 

Telex 5106006630 
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Ron Volgt* 

2024 Baldwin Court 

Clendale Heights. IL 60139 

BKM1ND THE SCENES 



I've noticed that many times when a really good movie 
la at the theaters, there ia usually a short release 
showing how the film waa made. You can catch It on a 
cable station or the PBS network. The lUn ahort shows 
how the apeclal effects were created, how the actors 
contributed to aske the notion picture, and generally 
what went on behind the acenea. You would think aeelng 
what went on behind acenea would Make the nor ton picture 
leas Interesting. But 1 find ([ think most people do) 
that seeing how It waa done, lnprovea my enjoynent of the 
film. The same can be aold of the conputer. You can 
enjoy It as It Is, but If you know what goes on BEHIND 
THE SCBNBS, you'll enjoy it so nuch nore. 

In the April column I talked about the executable 
memory nodule. Thenc are the mudulea that are found la 
the connanda directory, uaually CHDS. What makes then 
different from other file*, t* nor what la In the dink 
dune rljtlurs bur wha( 1m In c fyts III**. Tb* coqhbmuJ <*>iluU» 
containa three parts — the header, the body and the CHC. 
We talked a few months ago about the body and CRC of the 
connand nodule. I also nent toned the the execution 
offset address snd the storsge size for the nodule. 
These are extensions of the nodule header. They nay not 
appear In the ssae In sit nodules. HOre about rhst 
lster. 

The first 8 bytes of the nodule are the header. 
They give lnportant information about the module and ita 
uae. Many ayatena put thla information on the disk, while 
the program Itself tells nothing about Its purpose. OS-9 
differs from then. The disk file descriptor tells nothing 
about the nodules purpose. The information about the 
executable module Is located st the stsrt of the module. 
Wherever the module goes* It carries along Its own 
identlftcstlon. The first 8 bytes are: 

Address Use ^__ 

$0G\$Q1 Sync bytes 

$02, $03 Module Site 

$04, $05 Module Name Offset 

$06 Type snd Language 

$07 Attributes snd Revision 

$09 Hesder Psrlty Check 

You could add in the Execution offset st $09,$0A snd the 
Storsge size st $0B,$0C. They are extension to the 
hesder. For now well concentrste on the first 8 bytes. 

The Sync Bytes are the first two bytes of the 
nodule. They sre always $87 and $CD. OS-9 uaea them to 
recognise the stsrt of module, hence their nsne. At 
stsrt up, 0S-9 looks for R0H modules by searching for the 
ayoc bytea. What makea them unique Is that they don't 
correspond to sny 6809 opcodes. Also, they don't occur 
In standard ASCII code. So the chancea that they would 
occur except aa the aync bytea are pretty remote. 



The first 6 bytes of the module ore 
the header. They give important 
information about the module and 
its use.... Wherever the module goes, 
it carries along its own identification. 



Next Is the module els*. Not a whole lot that can 
be aald about It, The two bytes here represent an 
integer value that tella the alee of the module. The 
ay a tea can tell where module enda. And It can uae the 
alfce to compute the CRC value for comparison to the value 
In the module. 

The Module Mama Offset la the number of bytes 
relative to the nodule stsrt where the name begins. This 
Is the name thst gets placed in the module directory. It 
uses the system standard for string dara. The lsst 
character of the name has Its Arh bit set high. Thtr 
modiilea edition number la placed after the name. It Is a 
byte that Indicates whst version the module Is. It Is 
not necessary to have It there, but It la helpful if 
you're trying to distinguish between different version of 
the a a me module. Run IDENT on s module in the commands 
directory snd It will tell the edition number. 

Byte $06 is the Type and language Byte. The 4 top 

bits sr<? the module type. Thr 4 Inner bit* arc th* 
language Indicator. A possible L^ code* can be used tor 
the module type. However, Tve only seen 7 used. They 
are: 

Code Purpose 

$1 Program module 

$2 Subroutine module 

$4 Data module 

$C Syatem module 

$0 Pile manager 

$E Device Driver 

$F Device Descriptor 

$3 waa reserved for a Multi-module, but not yet uaed, 
$S-$B are user definable. And $0 Is not used. For the 
language only 4 codes sre used. They sre: 

Code Purpose 

$0 Oats 

$1 Object code 

$2 I-code for Bsslc09 

$3 P-code for Pascal 

Originally, I-code for C Language, Cobol snd Fortrsn were 
plsnnsd, but were never Implsmsnted. They would hsve 
been $4 through $6. Cresting a type snd language byte la 
simple. For example, If you created a device driver with 
your OS-9 aaaembler. Ita TYPE/LANC byte would be $61. A 
Baalc09 module would be $22. 
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The Attrblute end tevleloo Level cone next . ThJa 
byte contains two plecea of Information like the prevloua 
one. The top 4 bite tell whether tha nodule la 
reentrant. If tha top 4 blta equal $8 than the module la 
reentrant or "aharable". A aharable nodule can be uaed 
by a nunber of uaara. For exanple If you are running 
£aalc09 and another uaer la running It, both of you are 
ualng the sane nodule. Only you both have aeparate data 
areaa. The ravlalon level can range fron $0 to $F. If 
two modules are loaded with tha earn© nane, the one with 
the higher revision level will be uaed. Thla can be reel 
handy If you want to replace a nodule that la In memory. 
0S~9 will alwaya uae the hlghaat revision level. 

Finally la the Beader Check. The flrat 8 bytaa are 
exclusively OHed together , othamlae know aa XOR. To XOR 
two bytea, each bit la conpared In the two bytea. U 
they natch, the reault la a and If they differ the 
raault la a 1. For example, let'a XOR $83 and $04. It la 
eealeat to look at the blta. 

$83 10 11 

$D4 110 10 10 

$57 010 10 11 1 
Notice where that the 8th, 6th, and 4th blta are the 
aame. They yield O'a. The other blta differ between the 
tow nunbara, ao the are 1. After XORlng the flrat 8 blta 
the l"a compliment la taken. The reault la subtracted 
from $FF. The final reault Is tha header check. It la 
placed In the nodule header. 

TBXT OPPRESSION 

Thla month's programs deal with text compression, t 
wrote thaaa two programa laat year while trying to 
develop a method putting fllea on a disk with the leaat 
amount of apace. With the advent of cheap nenory and 
lower coat atorage, teat conpreaalon la not aa Important 
as it wae at one time. But It can still be fun to play 
with It. 

There era a number of methoda to reduce text size. 
One method la to uae a table of common words. Normally 
ASCII text ueea only the first 128 bytea. Theae Include 
bytaa $00 thru $7F. The 8th bit never la aet. Setting 
the 8th bit could be uaed to algnal that the word ahould 
be looked up In tha table. Thla would only account for 
128 common worda ualng byte $80 thru $FF. The proceaaor 
could alao extend the table and automatically uae the 
next byte In line to access a table of 32768 worda. That 
la quite a large table of common words. Moat of the 
dictionaries 1 have aaan for spell checkers aren't that 
large. The dictionaries alze would have to be only 
perhaps 1000 words to cover moat commonly used words. 
One letter words would not be In It . There is no sense 
In scoring one byte worda In two bytes. Two letter words 
would become a break even deal. Anything no re would be a 
aavlnga. Thla method la uaed. Many Beelc languagea 
tokenlze keyworda. A one or two byte token la used to 
represent s keyword In the language. The net raault la 
reduced code alze. The draw back to auch a ays tea Is 
the overhead. Our table of co anion worda would need a 
large atoraga area. Therefore, lta aavlnga In memory 
would not be realized until we stare ed ualng texts or 
fllea that exceeded the table alze and tokenlzed worda. 

Another nethod la to put more coda In the allotted 
apace. A byte Is used to store one character. The code 
uaed la ASCII. It represents all printable and non- 
printable characters. Two bytea makes an Integer which 
can hold two charectara. What If we could put mora In 
It? Imagine a character aet shorter than the ASCII aet. 
A very minimal aet could be A thru Z, thru 9, three 
punctuation and a carriage return character* Thla set 
comprlaea 40 charactera In all. Thla method la called 
radix 40. Three charactera are etored In the Integer 
with the following formula: 

«cl*40)*:2)*40)*c3 
CI, c2 and c3 are now In the Integer form. To remove 
them the proceea la reveraed. The aavlnga la SOX In text 
apace* The disadvantage* la a narrow charecter aet. 
There are no lowercaee lettera and only a few punctuation 



are permitted. Thla would definitely limit whet kind of 
text you could create. 

The method 1 ueed In thla montha programa retalna 
the full ASCII character aet, while being aaally 
implemented. Only 7 blta are uaed in the byte to atore 
ASCII code. Normally the 8th bit le left unused. Thla 
location could be uaed to hide something. The noat often 
occurring character In atandard text la the apace. If 
the apace could be eliminated from the text file, there 
ehould be a conalderabla aavlnga of apace. The method 
uaed by PACK Is to read a character from the atandard 
Input. If It la a apace, aet a flag. Then It reada 
another character. If tha apace flag Is aet, the 8th bit 
on the next character le aet high and that character la 
written to the atandard output path. Otherwise ths 
character la written aa It la read. Tha UNPACK program 
reads a packed file and reatorae It to lta original form. 
If the character has lta 8th bit aet high, a apace la put 
on the output path and then the character la written 
with the 8th bit cleared. If the 8th bit la not set, It 
la written aa It wae read. 

Beeldee having fun with PACK and UNPACK, they give 
ue a good example of how the nodule header la created. 
The HOD command In the source code la very important. In 
PACK, It reada: 

HOD PACEND, NAME, $11, $81, START, PACMEM 

It helpa to create the module header. Here's how It 
works. The flret two bytes of the hesder are $87 and 
$CD. The next two are the alze, which la equal to 
PACEND. Next two are the offset to the name which la 
equal to NANE In the HOC ilet. Module type/language type 
la $11, program module and object code. 
Att rlb'J t«s/Revlslon level la $81, aharable and revision 1. 
Check the Cables I gave earlier for theae two bytea. 
START la tha execution off aet and PACMEM ia the permanent 
atorage requirement. Once you've written ami compiled 
PACK, uae DUMP to exemlne the module header and aee what 
la In the header. Alao try analyzing the UNPACK module. 

The MOD code can specify header Information for 
other type of modulee, too. Normally the laat two 
argumente epeclfy the entry point and data memory alae. 
But they cen vary with the module type. A eubroutlne 
module will have lta last argument aet to 0» elnce It will 
use the caller's memory. A device deecrlptor will uee the 
last two positions in HOD to Indicate where the file 
manager's name and driver's nsme are loceted In the 
module. The data module will Indicate the data start and 
the data alze. $o, depending on the module, a nunber of 
different plecea of Information can be conveyed with tha 
module header extenalona. 

Tha beat thing to do is to exsmtne things for 
youreelf. Uss IDENT to look at the different nodulea. 
Also, DUMP ths module to you printer snd exanlne tha 
flrat 8 bytea or ao. lt+'e fun to watch a good show. It 
la more fun to go BRHIND THE SCtSNKS. 
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INTRODUCTION 

Thin chapter provldee lnforaarion on recent updatea tn 
the C compilers for the 6809 and 6U000. It alao preaenta 
a one-icreen editor written using the curaea library 
functions. 

C C0HP1LER UPDATES 

Both Windrush and Hlcroware releaaed new versions of 
their C ooapllers, with Windrush C being for 6809 Plex 
and Hlcroware C being for OS/9-68000, lnt rol notified Its 
dealara that lta 6809 OS/9 C compiler will be marketed 
only for Level 2, due to Insufficient senary to run lr on 
Level 1 systeaa. 

Wlndruah (HcCoah) C coapller version 27.0:0 haa been 
released and haa aeveral algnlflcant laprove»ent s over 
prevloua veralona. 

The coapller will now run with a HEHEND lees than $BFFF. 
ThU was accoapllahad by making the CPASSJ.CHD of the 
coapller euaewhat saeller and reaovlng the check In 
CC.CHD for a MEMBHD of $BFFF which was lnaertad In 
version 26, but which caused the coapllar to be only 
aarglnally ueeful on aany FLEX syateae. Produced object 
prograas will now ensure that the laet addreaa is lesa 
rhan the currant HEHEND, to help prevent ayatea crashea 
due to too-larga prograas. 

The C pre-proceaaor, CPREP.CND, haa been rewritten. It 
allows aacro daflnltlona and atrlnga to be continued from 
one Una to the next by preceding the Intervening 
carriage return with a back-alaah, aa epeclfled In ft a R. 
It doea lta own error proceaalng, rather than letting 
CPASSL.CHD flag errors in the input prograa, and 
occasionally alaa thea. It aupporta neated coaaenta, s 
coaaon axtenalon to K a R. It detects and flags 
recursive ascro definitions, rsther then looping until It 
dsplstes lti stsck spsce. 

The llbrsry routines hsve been corrected In seversl 
sress. Since the PLEX l.CKD routine reverts to teralnsl 
Input upon rsschlng the end of Its Input file, the user 
needs eoae tinner to Indicate end of file. This 
previously wss dons by entering s control-D, but version 
26 of the coapller deleted this capability. Version 27 
relnststes this capability. The FLEX O.CMD, P.CHD, end 
slallsr output filter coaasnds were not proceesed 
correctly In version 26* alatakenly aalntslnlng teralnsl 
psrsaetere such sa width end depth on theae paaudo 
output fUea. Thla haa been corrected In version 27. 



Both Windrush and Microware 
released new versions of their C 
compilers.., 

Windrush version 27.0:0 has several 
significant improverments over 
previous versions.... 

The C pre -processor, has been 
rewritten... 

The library routines have been 
corrected in several areas 



A aajor enhanceasnt Introduced in veralon 27 la atandard 
I/O redirection using the HSDOS, OS/9, UN1FLEX. and UNIX 
notation of "<fUenaae" for Input file and M >fllenaae" for 
output file. Thla enhsnceaent alao correcta the problaa 
dvirrlbod in an earlier chapter pertaining to the 
incorrect handling of quoted atrlngs on coaaand Unea. 
Since thla Increaaed complexity couta a algnlflcant aaount 
of code In the library routlnaa, it la effective only when 
the uaer lncludea a duaay call to rlo-lnlt() eoaewhere In 
the C prograa, In a aanner alallar to the uae of duaay 
calls to pf]lnlt() or pfflnlt() for prlntf(). 

A known raaelnlng problea with the HcCoah faally of C 
coapllare Involves the linking of variables irrom 
aeparately-coaplled aodulea. Porting large C prograaa 
froa UNIX, HSDOS, 1NT&0L, or Hlcroware OS/9-68000 C to 
HcCoah C la slooat alwaya a challenge. 

Clobal variables (In HcCoah C) aust be actually declared 
once and noted aa "extern" In all other aodulea. The 
aanner In which this la normally done Is to construct s 
heeder file providing ell extern variables In s coaaon 
block. Thla header file la "#lnclude"d In all Modules. 
Then the varlahlea are actually defined In one of the 
aodulea. 
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This procedure, for iom reaaon, even when followed 
faithfully, doea not alwaya work properly. Error neaaagee 
auch aa "entry niae claah ..." or "... unreaolved In . . .*• 
are ioa«tlaei generated Incorrectly. Often, It le 
neceaeary to actually Include the header file In each 
■odule to circuevent the linker problem*. Veralon 27 of 
the HcCoah C compiler haa the use linkage problem* aa 
version 26 and older edltlona. 

I do not now have the detalla of the changee In the new 
Hie r owe re OS/9-68000 C; however, 1 will provide thea when 
1 get than. I have learned that It la e Major, not a 
■alntenance, releaae, alnce even thoae with nalntenence 
contracta auat pay for It, and there are new ejanuala 
aaaoclated with it. Contact Hicroware for detalla. 

CURSES ONE-SCRMN E01T0R 

The power of the curaaa package, dlacuaaed in the laat 
chapter, la ill oat rated In the C program Hated below. It 
la a one-acreen editor, ualng the curaee functlona, 
adapted fron en AT&T-eupplied aet of exaaplea for the uee 
of curaea. Although the exanple prog rem la not uacful in 
Itself, the edit function In the program could be very 
uaeful 1a a progrm which aanagea a ecreen window 
repreaanting a portion of a fila being edited. even If 
the curaea package ia not available on a particular 
machine, the edit function could be uaed as a aodel for 
the development of a acreen-oriented editor. 



/+ one-acreen curaea editor adapted fro* AT&T 
exmaple prograa */ 

'include <curaea.h> 

ahort lnt c, row - 0, col - 0; 

a*ln(argc, argv) 
lnt argc; 
char *argv(]; 
{ 

ahort lnt 1, 1, n; 

FILE *fd; 

If (argc < 2) 

< 

fprlntf(atderr, "Uiage; editor inftle 
(outfUeUn 11 ); 

exlt(l); 
) 

if (l(fd - fopen(argvUj, V») 
I 

fprintf(etderr, "Could not read 
Xe\n", argv(|)); 

e*it(2); 
) 

lnltacrO; 
cbreakO; 
nonl(); 
noechoO; 

idlok(atdicr, TRUE); 
keypad(atdecr, TRUE); 
while ((1 - getc(fd)) !• EOF) 

addch(l); 
fcloaa(fd); 
•oveCO, 0); 
refreehO; 
1 - edttO; 
endwin(); 
If (1) 

( 

If (l(fd - fopen(argv|l ♦ (argc > 2)), 

V»)» 

I 

fprlntf(etderr, "Could not 
write *i\n", ergvll]); 

exit(3); 

> 

for (1 • 0; 1 < LINES - 1; +4-1) 



n; ~i) 
fd); 



) 



) 
fcloie(fd); 



for (n - len(l), 1 - 0; 1 < 

putc(*vinch(l, 1), 
putc(*\n*, fd); 



) 
exit(0); 



len(llneno) 
ahort lnt line no; 
{ 

ahort lnt length; 

for (length - COLS - 1; 

((length >- 0) *& (evinchUineno, 
length) -- ' -)); 

—length); 
return (length -f 1); 
) 

edit() 
< 

whUe (1) 

i 

aove (row, col); 

refreehO; 

awitch (c - getchO) 

{ 

caae KEY_LEFT: /* curaor left •/ 

caae - J": 

if (col) 

—col; 

break; 
caae KEY_R1GUT: /* cureor right •/ 
caae "1*: 

if (col < COLS - 1) 
•Hcol; 

break; 
caae KEY UP: f* curaor up */ 
case *\T~ 

if (row) 

—row; 

break; 
caae KEY_00WN: /• curaor down •/ 
ceae V 1 

If (row < LINES - 1) 
♦♦row; 

break; 
caae KEYJiOHE: /• curaor hone •/ 
caae V: 

wove (row - 0i col - 0); 

refreehO; 

break; 
caae KEY_IL: /* lnaert Une V 
ceae *o*i 

if (row >• LINES - 1) 

( 

beepO; 
break; 

) 

■ove(*+row, col - 0); 
lnaertlnO; 
caae XEY_1C: /• lnaert cherectera •/ 
caae 'c': 

etandoutO; 

anraddetr( LINES - 1. COLS - 
20, "INSKRT MOOe"); 

atandendO; 
■ove(row, col); 
refreehO; 

whUe ((col < COLS - 1) 66 
((c - getchO) !- 
0x04) 66 (c N KEY_E1C)) 

i 

lnach(c); 
nove(row t -Hcol); 
refreehO; 
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> 

ooveC LINKS - t, COLS - 20); 

clrtoeoK); 

refreehC); 

break; 
ceee KEYJ)C; /* delete character */ 
ceee *x'f~ 

delchC); 

break; 
ceee KEYJ)L: /• delete line •/ 
caec "6"{~ 

deletelnC); 

breek; 
cite KEY_CLEAR: /* redrew ecreen V 
case *t': 

cleerok(curecr); 

refreehC); 

breek; 
ceee V: /* write end quit •/ 

return 1; 

breek; 
ceee V* /" <l u * r */ 

return 0; 

breek; 
default: 

beepC); 
\ 



C BULLETIN ftOAfij) 

A bulletin boerd hee been eetebliehed by membere of the 
Atlanta Computer Society Notorola Special lotereet Group. 
It contslos, emong other erase, e public -doe* In C Jlbrery 
end en smsreur redlo eertlon. It currently opereree et 
300, 1200, end 2400 Baud. On your flret cell, you muet 
register with the system operetor (eyeop) to be eble to 
uploed end download fllee. Be eure to mention that you 
leerned of the bulletin boerd In C Notee. The telephone 
number le 404-493-4708. 

C PROBLEM 

The enewer to the previous C problem, which wee to code 
function! for multiplication, division, addition, end 
subtraction, Implementing a generalised form of extended 
precision erlthmetle, is provided ee e pert of the sxsmple 
C program below. 



Por the nest problem, find ths ssrlous, but subtle, bug 
in the b-tree exemple program published severel chsptere 
beck (elXp to be more precise). [Hint: where doee 
"gete(q)" piece the string?] Provide two veye In which to 
fix the problem, end the edvantegee end dleedventeges of 
eech solution. There wee also e typogrephlcel srror in 
the orlglnel published listing, which csused a problem of 
lte own, In function "csloc". The etetement "x - sbrk(l - 
n - m)" should reed "x - ebrk(i - n * m) M . 

EXAMPLE C PROCIAH 

Following le this month's exemple C progrem; it Implements 
sn extended-precision reve rue-pollen calculator. 

/* celculet.c - extended-precision reverse-poJleh 
celcuetor */ 

'include <etdlo.h> 
'include <ctype.h> 



/define MAXPREC 128 
/define HAXSL0T 10000 
(ende with teroee) •/ 
/define MAXSL02 16384 
/define MAXD1GT A 



I* dete length V 

/* max velue (♦ 1) per elot 

/* next larger power of 2 */ 
/* dlglte per elot */ 



A bulletin board has been 
established by members of 
the Atlanta Computer Society 
Motorola Special Interest Group. 



/define TYPE ehort int /* dete type for numerics 

snd HAXSL0T * 2 */ 

/define DATA ehort int /« dec* type for HAXSL0T * 2 



/define LONG long 
MAXSL0T ♦ 1 */ 



/* dete type for MAXSL0T * 



pmax maximum number of unite of precision 
curr current number of unit* of precision 

(negetlve for negetlve number) 
dete representation of extended number 



/* structure of ssch sxtsndsd precision numbsr 

•/ 

J* 

V 

/« 

/« 

/• 

V 

struct xprec 

{ 

TYPE pmax, curr; 

DATA detelNAXPREC + if; 
I; 

msln<ergc, ergv) 
Int *rgc; 
char **argv; 
I 

cher et ring [128]; 

ehort Int toe - -1, i; 

etruct xprec rsg[17], +xrsgU7]; 

for (i - 0; i < Ui -Hi) 

psero (xregflj - sreg(il); 

while (fgeteCetrlng, 128, etdin)) 
I 

switch («etrlng) 

i 

ceee *(T: 

ceee T: 

ceee 'l'\ 

ceee 'Y: 

ceee '4*; 

ceee '¥\ 

ceee 'f: 

ceee '7': 

ceee T: 

ceee 'T\ 



dlglte: 



at ring); 



caee '*': 



ill xregltoe], 

IDs 

xregltos - ij); 



plnput(strlng, xrsg(++toeJ); 
poutputCetrlog, xregUoe]); 
prlntfCX02d XsW\ toe, 

breek; 

if (toe > 0) 

i 

multlplyCxregJtoe - 

xreg[roe * 
pcopy(xreg[toe ♦ ij, 
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xr*g|--Co*|>; 
tot, at ring); 



I 

break; 



ceec '/*: 



pout put(et ring. 


xregltoe]); 






printf("X02d Xe\n", 


toe, string); 




break; 






cat* 


'.": 


> 0) 




) 


•xitco: 



prlntf("Z02d X 8 \n M , 



1), xregltoa], 

11); 

xregltoe - 1]); 
xr«g[— toe]); 
toe, etrlng); 



xregltoa], 
U); 

vreglroe - 1J); 
xregl — toe]); 
toe, etrlng); 



1). xreg(toe|, 

xreg[toe - 1]); 
xreg[--tot)); 
roe, etrlng); 



c»« *-*: 



{ 

divlde(xreg[toe - 

xregltoa ♦ 

pcopy(xreg[toe ♦ |], 

poutput(atrlng, 

printf( ,, X02d Xe\n", 

) 
break; 

if (*(etrlng + 1) > 0x20) 

goto digit*; 
If (toe > 0) 

{ 

edd(xregftoe - 1] ? 

xregltoe * 

pcopy(xreg|toe + 1], 

pout put (et ring, 

printf("X02d Xe\n", 

\ 

break ; 

if (-(etrlng + 1) > 0x20) 

goto digit i; 
if (toe > 0) 

< 

eubtrect(xrcg[to« - 

xregftoe + 

pcopy(xreg[toe + 1J, 

pout put (etrlng, 

printf("X02d Z&W\ 

J 
breek; 



if (toe > 0) 

xregftoe - l]->curr 

coapare(xreg(toe - l], xreg|toe|, 1); 

xregl— toe)^ 



>data[0) - 1; 
xregltoe)); 
toe, etrlng); 



xregltoa ♦ i\); 

xregltoa]); 
xregltoe - ij); 



pout put (etrlng, 
prlntf(**Z02d Xe\n", 



I 

breek; 



If (toe > 0) 

I 

pcopy(xreg|toe|, 

pcopy(xreg[toe - 1], 
pcopy(xreg(toa ♦ 1], 
pout put (etrlng. 



) 



exlt(0); 



/* ttultlply(operendl TINES operend2 GIVES reeult) 

•/ 

/• reeult may not be the eanc aa operandi or 

operend2 •/ 

*ultlply(operendl, operend2, reeult) 

etruct xprec *operendl, *operend2, *reeult; 

< 

TYPE cl, c2, d, 1, J, ol, o2, elgn - 1; 

LONG c, 1; 

etruct xprec *opl «■ operandi, *op2 - 
operend2; 

If ((reeult — opl) |j (reeult -- op2) || 
pxero(reeult)) 

return 2; 
for (cl - ebe(ol • opl->curr); 

((cl > 0) 66 (lopl->dete|cl - j])); 

— cl. (ol > 0) ? — ol : <-K>l); 
for (c2 • ebe(o2 * op2->curr); 

((c2 > 0) 66 (!op2->dete|c2 - lj)); 

— c2, (o2 > 0) ? — o2 : **o2); 
if «!cl) || (IC2)) 

return 0; 
if ((cl + c2) > reeult->pe*x) 

return 1; 
If ((ol > 0) I- (o2 > 0)) 

elgn - -1; 
for (1 - d - c - 0; i < cl; **1) 
{ 

for (J - 0, d - 1; (j < c2) || c; 



~J> 



I 



c2)) ? c : (c ♦ 
* o P 2->dete[J]))); 

(L0NG)(HAXSL0T))); 

) 



If (d >• reeult->paax) 

return 1; 
L - (L0NG)(reeult->dete|d)) 

(((i >- cl) || (J >- 

(LONG)(opU>dete|iJ 

c - 1 / (LOMC)(KAXSL0T); 
reeult->dete(d++] - 

(TYPfcXl - (c • 



) 

while ((d > 0) 66 Oreeult->date(d - 1])} 

reeult->curr - d * sign; 
return 0; 



dlvlde(operen41 0VW operend2 GIVES reeult) 



/* 

•/ 

/• reeult e*y not be the a*ae ae operandi or 

operan42 */ 

dlvlde(oper*ndl, operend2, reeult) 

etruct xprec 'operendl, *operend2, *reeult; 

< 

TYPE rl t c2, d, 1, j, k, ■, n, ol, o2, p, q, 
sign - 1; 

etruct xprec *opl - operendl, *op2 - 
ope rand 2; 

etruct xprec dteap, *pdteap - tdteap; 

etruct xprec rte»p, *prteap - Srteap; 

atruct xprec vteap, *pvtea)p - 6vteap; 

ttruct xprec xteap, *pxteep - 6xte«p; 
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) 



•truer xprac yteap, *pyt«ap - 6yte«p; 
•truer xprec zteap, *pxteap ■ &xteap; 

If (<r«eult — opl) || (reeult -- op2) || 

p*ero(re«ult) || .. 

pcero(pdt»p) || pxero(prteap) || 

pt«ro(pwt«*p) || ... \ 

piero(pxteap) II peopyCopl. pyteap) 

1 1 pxero(pxteap)) 

return 2; 
for (el • ebe(ol - opl->curr); 

((el > 0) fc& (lopl->dAta(cl - ID); 



— d; 
reeult->curr - d * ilgn; 
return 0; 



/* dtvld«(operendl OVER operend2 GIVES reeult) 

•/ 

/* reeult iMy not be the ease as operendl or 

operend2 */ 

dlvlde(operandl, operend2, reeult) 

•cruet xpree *operandl, *opertnd2, *reeult; 

i 

TYPE cl, c2, d, 1» J, k, a, n, ol, o2, p, q, 
ilgn - i; 

etruct xpree *opl - operandi, *op2 - 
operend2; 

•truet xpree dteap, *pdteap * tdteap; 

•truet xpree rteap, *prteap - fcrteap; 

•truet xpree tfteap, *p«teap - &vte«p; 

•cruet xpree xteap, *pxteap - &xteap; 

•truet xpree yteap, *pyteap - Syteap; 

•truet xpree xteap, *pxteap - txteap; 

if ((reiult « opl) || (result — op2) || 
pxero(reault) || 

px«ro(pdttmp) || pxero(prteap) J] 
pxero(pwteap) J| 

pcero(pxteap) || pcopyCopl, pyteap) 
|| pcero(pzteap)) 

return 2; 
for (el - ebe(ol « opl->curr); 

((el > 0) fc& (lopl->d«c«[ c l - ID); 

— cl, ((ol > 0) ?— ol : ^1)); 
for (c2 - abe(o2 ■ op2->curr); 

((c2 > 0) fc& Oop2->date(c2 - ID); 

— c2, ((o2 > 0) ? — o2 : t*>2)); 
If ((Id) H (e2 > el) || (coapere (opl, op2, 
0) < 0)) 

return 0; 
If (Ic2) 

return 1; 
if ((ol > 0) J- (o2 > 0)) 

•ign - -1; 
for (d - el - e2; d >- 0; — d) 

( 

for (n - 0, a - d; * < el; ) 

pwteap->dete|n++i - pyteap- 



>d«t*|*H; 

1))) 

) 

>data[«**] - 0; 



pwt««p->curr * n; 

ir «k - eoaptr«(ptft«Hp, op2)) <- 0) 

i 

If ((reeult->dete(dj - (k ♦ 



for (i 



• d; a < el; 
pyteap- 



continue; 



J 

for (1 - NAXSL02, J - q - 0; 1; ) 

{ 

pxteap->eurr • -1; 

pxteap->deta|Q] - k - j + 



(i »- 1); 
pdteap)) it 
prttap)) it 

pzt«ap>; 



If ((laultlply(op2, pxteap, 
()edd(pdte»p, pvteap, 
(prteap->curr >- 0)) 



t 



\ 



q - j - k; 
pcopyCprttap, 

If (lprteap->curr) 
break; 



for (reeult->date[d) - q, n 
pyteap->det «[iih j - 



> 

if (q) 

- 0, a • d; a < cl* } 

p*t«ap->d«ta|n++l; 

\ 

for (d - cl - c2 ♦ 1; ((d > 0) &6 (Irciult- 
>date[d - 1J)); — 4); 

r«iult->eurr - d * elgn; 

return 0; 
) 

/* add(oper*ndl PLUS operend2 GIVES reeult) 

•/ 

/* reeult aay not be the eaae at operandi or 

operend2 */ 

add(operandl, operend2, reeult) 

■truet xpree *operendl, *operand2, *reeuli; 

< 

• i; 



TYPE el, e2, d, ol, o2, el - 1, c2 - I, elgn 



LONG e. I; 

■cruet aprec *opl - operandi, *op2 - 
op«r«nd2; 

if ((reeult — opl) || (niuLt — op2) || 
ptero(reault)) 

return 2; 
for (cl - «b«(ol • opl->curr); 

((cl > U) fc& (lopl->dal«lcl - U)); 

— cl. ((ol > 0) ? — ol i «toU); 
for (c2 ■ «b«(o2 - op2->curr); 

((c2 > 0) && (1op2->d«t«|c2 - ID); 

— e2, ((o2 > 0) ? — o2 ; *o2)); 
If (lei) 

return (pcopy(op2, result)); 
it (le2) 

return (pcopyCopl, result)); 
If ((ol < 0) [I (o2 < 0)) 

( 

If ((ol < 0) fc& (o2 < 0)) 
•lgn - -1; 



elee 



0)) 



•witch (eoapere(opl, op2, 



ceee -I: 



ceee 0: 



caec 1; 



) 



I 



el • -Is 
if (o2 < 0) 

eign - -|; 
breelt; 

return 0; 

■ 2 - -I; 
if (ol < 0) 

■ lgn m -1; 

break; 
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d - 0; (d < cl) || (d < e2); ) 
1 - c ♦ (L0NC)(((d < el) ? (el * opl- 
((d < c2) ? (e2 * op2- 
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c - 1 / (LONG)(HAXSLOT); 

If <(1 — (c * (LONG)(HAXSLOT))) < 0) 

1 +- (LON<;)(NAXSLOT), — c; 
If (d >- reault->paa)t) 

return I; 
reault->data[d*+J - (TYPE)(1); 
) 
If (c > 0) 

( 

If (d >■ reault ->pmax) 
return 1; 

result->datald«H-J • (TYPE)(c); 
> 
while ((d > 0) 6& (!reault->data[d - 1])) 

— d; 
resuit->curr - d * aign; 
return 0; 



6ubtract(operandl MIMUS operand2 GIVES result) 



/* result may not be the aane aa operandi or 
ope rand 2 */ 

aubtract(operandl, ope rand 2, result) 
etrucc xprec *operandl, *operand2 f *reault; 

< 

atruct xprec a temp, *pstemp - Aatemp; 



i 



If <negate(operand2, pstenp)) 

return 2; 
return (add(operandi, patemp, reault:)); 



/* compare(operaiill TO operand2 WtTM aigna) 

V 

/* value la -1, 0, -4-1 Ji operandi <, -» > operand2 

V 

/* operandi and operand2 unalgned If signa - 

*/ 

coopara(operandl, operand2, algoa) 

struct xprec 'operandi, *operand2; 

short lot algoa; 

{ 

TYPE cl, c2, d, ol, o2, al • I, »2 - 1; 

atruct xprec *opl • operandi, *op2 - 
operand2; 

for (cl - aba(ol - (algna ? opl->curr : 
aba(opl->curr))); 

((cl > 0) && (Jopl->data[cl - 1J)); 
— cl, ((ol > 0) ? — oi : -Ht>t»; 
for (c2 - aba(o2 ■ (eigne ? op2->curr : 
aba(op2->curr))); 

((c2 > 0) && (lop2->data[c2 - 1J)); 
— c2, ((o2 > 0) ? — o2 - +io2)); 
if (ol < o2) 

return (-1); 
If (ol > o2) 

return 1; 
If (ol < 0) 

al - -i; 
If (o2 < 0) 

si - -I; 
while (— cl >• 0) 

Ji (d - ((op2->data[cl] * »2) - (opl- 
>dar«lct] • lit))) 

return ((d < 0) ? 1 : -1); 
return 0; 
> 

/* pcopy(operand INTO reault) 

V 

pcopy(operand t reault) 

struct xprec 'operand, *reault; 

i 



xprec)); 
I 



socpy( reault, operand, aizeof(atruct 



return 0; 



/* negate(operand INTO result) 

V 

negate(operand, reault) 

atruct xprec 'operand, *reault ; 

{ 

If (pcopy(operand r reault}) 
return 2; 

result->curr *- -1; 

return 0; 



pxero(operand) 



prero(operand) 

struct xprec 'operand; 

( 

int 1; 



operand~>pmax - HAXPREC; 

for Cl - operand->curr - 0; I < HAXPREC; -Hi) 

operand->dat*[l] - 0; 
return 0; 



I 



/* plnput(strlng INTO operand) 

V 

plnput(atrlng, operand) 

char *strtng; 

atruct xprec 'operand; 

{ 

char 'p - string; 

TYPE tenp, sign - 1, ptn; 

if (* p „ --') 

sign - -1; 
for (operand->curr - temp ■ 0, p ^ 
(strlen(p) - 1), pen - l; 

p >• string; — p) 

{ 

if (ptn >- HAXSLOT) 
( 

if (operand»>curr >- 

{ 



ope rand->pmax) 
sign; 

>curr*+] - temp; 



operand*>curr '• 

return 1; 
) 

operand->data [operand- 
temp - 0; 

ptn «• 1; 

If (isdlgitCp)) 

i 

temp *• ('p - *<T) * ptn; 
ptn '- 10; 



if (temp) 

{ 



if (operand->curr >- operand->pmax) 
< 

operand->curr '• aign; 

return 1; 

) 
operand~>data[operand->currH-] - 



temp; 



operand->curr '■ sign; 
return 0; 



I 



/' poutput(etring PROM operand) 

'/ 
poutput(strtng, operand) 
char 'atrlng; 
atruct xprec 'operand; 
( 
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char *p - string, fora[lOh 
TYPE aloe - op«rand->curr; 

If (slot < 0) 
( 

slot ■- -1; 

strcpy(p++, ,, - ,, ); 
> 

whUa ((—aloe >- 0) &* (loperand- 
>daca[tlor))); 



4 
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aprlntf(p, "Id", (aloe < 0) ? : operend- 
>data[alot)); 

sprintfUora, "XclcXdlc", T t '#\ MAXDICT. 
'd'); 

for ( — alot , p ♦- atrlen(p); slot >- 0; — 
aloe, p ♦- HAXDICT) 

sprlntf(p, fora, operand-* 
>data[alotJ); 

return 0; 

i 
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Laac year we reviewed ssverel SBCe. One of which waa 
ehe Sardla ST-2900 6809 SBC. If you reae.be r I Installed 
It Into a Heath HJ9 CRT teralnal, with two 5 Inch drivea. 
The ayaeea drive 80 track, the work drive a 40 track 
drive. It ■■ke« a very nice package. The two aajor 
probleae wltli chla eystea waa I.) a level one eye tea and 
2.) tetory urobleas. However, aost of cliat hae been 
rectified with their leteec line eddltlon - e 512K RAM 
expansion, with RaaDlek eofewere. 

The eddltlon of the 512K expenelon boerd waa a real 
advantage. I epend aoat of ay tloe programming in C and 
SCULPTOR*. While Sculptor* la not et lt'e beet on e \%^\ 
one syetea, It eufflcee for aoet of ay project*. Actually 
I dlecovered thet over 701 of ell ay Sculptor projecte 
cen be done on e level one eyetea. As for C, well, 1 do 
aoet ell ay 6809 progreaalng on the level one Serdle 
eyetea In C. The Sardla ayataa uaea the Tandy R/S 
version of 0S-9 and soae epeclal drivers froa Serdle/D.P. 
Johnson, By ualng thle version I found thet the CoCo 0S- 
9 leavea aore evallable RAM then eny other level one 
eyetea I know of. So the 512K expanalon haa aade Life 
with level one a lot aweeter. For FLEX It la alao veiy 
efficient and aoaa of the enhanced utilities furnished 
aake fUe handling very fast. 

We hsve seversl different 6809 FLEX, 0S-9 end UnlFLKX 
systeae with expanded RAH, up to s full aeg on seversl, 
however, the Ssrdls S12K expsnslon Is ths leaat expensive 
of thea all. And took lean than a half hour tu lnatell. 

The actual lnetelletlon tlae wee apent In prying 
epart the PDC (floppy disk controller) froa the CPU boerd 
snd Inserting ths 512K expansion board. The package Is 
now s thrss bosrd ssndwlch. Also ws opted to lnstsll our 
own asaory chips (256k). The price for these hee fallen 
considerably In recent weeke. The full set of chips cost 
us sbout $45.00, And since the reet of the boerd hed 
been fectory built end teeted everything went very 
eaooth. The Instructions were coaplete snd sssy to 
undsrstsnd, A ususl Ssrdls touch. 

The 512K expenelon ueee s fully trsnspsrsnt refreeh 
echeae. THe CPU sccsssss asaory st full spssd (no wslt 
ststss). Also sn efficient chscksua routine Insures the 
Integrity of RaaDlek decs. This should preclude totel 
eyetea creehee by checking eech eector ee It le reed or 
written end reporting the error laaedletely. Partial 
dsts corruption by llns gliechee, see. will be less Likely 
to boab your entire work eeeelon. And of couree you 
ehould run the VERIFYHD (see below) et leeet ones s dsy 
(providing your systsa is nsvsr turned off) to lneure 
nothing hae clobbered pert of the RaaDlek. 

Ths docuaentetlon le very coaplete. Full circuit 
dlegreae, perte llet end perte pleceaent cherte, PAL 
logic dlegrsas (factory snd board level), technical notes 
snd s spsclal laaDisk aeaory teet utility. 

The RaaDlak le defined to conteln 16 256 byte 
eecCore, Eech fits sxactly Into one 4K page on the 512K 
board. Therefore, the boerd contelne 128 such psgee. 
Fege Le ueed to replace the SK0000-SIPKK asaory on rhe 
CPU boerd, Pege one la reserved for etorlng the 
checkeua teble, leaving 126 t reck for e totel of 2016 
available eectore. FLEX automatically extende the 
directory ss nssdsd. Because of the high spssd of s 
RaaDlek, frsgaented directories snd fllss sre of little 
concern, 
16 June 



Eech eecror haa e two byte checkeua, end elnce there 
ere 2016 aectors, ell the checksuas fir exactly Into one 
4K psge. The RaaDlek speed le euch thet the checking of 
checkeuae le not noticeable end creates confidence end 
peace of nlnd in regerds to data integrity. The ReaDlek 
end rhe ep«clel features t roe Ssrdls mske FLEX e auch 
aore efficient systea. 

The FLEX eyetea (the Ssrdls S8C supports both FLEX 
snd 0S-9, Just lnssrt the proper diak end boot) becoaee 
auch aore efficient running In RaaDlek, 1 use the epeclal 
copy coaaand froa Ssrdls (auch faater) end loed aoet used 
coaaende and work fllee Into the 512K RaaDlsk. You 
cennot laaglne the difference In efficiency. About every 
10 alnutes 1 beckup to the work dlak the current project 
In RaaDlak (your soonked If the power flicks) end heve not 
yet loat a elngle bit. 1 eetlaate thet thlnge go 5 to 6 
tlaee faater in RaaDlek then on e phyelcel dlak, Juet 
reaeaber to asks tlaely backups! 

RANDSK29 Is ths progrsa thst sctlvstee the ReaDlsk 
device drlvere. It hee severe! options. A "N" lapllee do 
not reforast the ksaDlak and don't test for checkeua 
errore. A "Y" lapllee yea, do reformat the Rsadlsk but 
do not tent for checkeua errore. A "E" lapllee to 
reforest the disk only if checkeua errore sre detected. 
RAHDSK29 ehould be in the startup file, end run ssch tlae 
the eyataa la brought on line. Additional options are: 

TK-ddd nuaber of t recke to allocate, 

DR-d drive nuaber to assign (defeult 3), 

The RAMDSK29 alao pat chaa FLEX to greetly epeed up 
the "L0ADC0DE" eyetea code. If the RaaDlak data la atlJl 
Intact reforast ting of the RaaDlek aay not be neceaaary, 
RAHDSK29 la uaed by FLEX only, 

VER1FYR0 coaaand (FLEX & 0S-9) is uaad to teat every 
sector of the ReaDlsk for checkeua errors. Options are 
the eeae as RAM01SK29. Tlae to coapletely check all 126 
t recke la approxiaately 8 eeconda, 

FC0PY (FLEX only) le auch faster then the regular 
FLCX copy routine and aakea loading the RaaDlak auch 
faater. A retlo of 2 to 7 la typical. The aaln 
Halt at Ion la that FC0PY can only copy one file per call, 
Optlona are: 

D lapllee that FC0PY ehould uee the current ayatea 
date, if oaltted the dete reaaln the eeae ss thst of the 
Input file, 

S telle FC0PY to use s IK bufter in order thsr It wUJ 
fit In ths UCA ($C100-$C6FK). Otherwise FCUPY will use 
sll of ussr RAH aa a buffer. Thle la naceeeery froa 
prograaa such ss cslJs froa TSC's BASIC, 

HEHTEST tsst sll 512K bytes snd usee routines froa 
ths Ssrdls aonltor ST-Hon. By using the aonitor '*D ¥" 
coaaand aequence it can run on an 0S-9 ayatea alao. 
Teet pattarna and error aeaaaga are displayed on the 
ayatea CRT. 

For the 0S-9 eyetea the disk is forastted by the 
regulsr Ssrdls SF0RNAT. A drlvsr RAHDSK09 snd s 
descriptor flJs R0 sre used In noraaJ faahlon by loading. 
The RaaDlak la defined "R0". 

The net reault la that the Sardla 512K expanalon is s 
worthy addition. Once you get into the ewlng of having 
the extre raa, It becoaee eaaentlal. 

For additional inforaatlon or to order your 512K 
expansion, sse Ssrdls Technology advertising, this lssus. 
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Standards 

Standards are IMPORTANT, that's why I'm coalng back 
to them again. Last time I wrute about standards I had 
directory structures In mind; the time before that It 
was terminal support. In a way I'm hitting the teralnal 
support Issue again. 

Consider the Atari ST — 1 think It la almoat 
Inevitable that OS-9 will be available for It soon. 
Consider the Commodore Amiga — I'm not ao aure about 
lt f but I'd be surprised if you don't see OS-9 there 
too. Excellent I Two *>re large groups of OS-9 uaers 
will aake a big difference. We'll see lota of new 
software. We'll be able to buy powerful, expandable, 
Inexpensive computers. Our favorite operating ayatea 
will be a little ©ore widely known. 

Now consider the ST again. It's got a aualc chip, 
fancy video hardware and some special keya, Cuetooera 
for OS-9 on the ST will very reaaonably demand support 
for those featurea. Aalga owners have machines that are 
even acre special. The aualc le stereo and video 
hardware Includes elaborate support for moving graphics. 
If rhe ST or Aalga crowd dlacovera OS-9 and adds 
hundreds of thousands of new OS-9 uaera to our group 
what will that do for us? Not much. It alght even 
hurt. 

A software coapany will aeldoa write prograas for 
the lowest coaaon denominator (they would never 
compete). They'll target a Urge Kruup of likely 
cua toners and try to create aoaethtng that they'll find 
irreaiat lble. That; neana that the large group of CoCo 
users (and perhaps the groups of ST and Aalga users) 
will see lots of OS-9 software that exercises all their 
aachlnes" abilities. Polks with oddball ayateas and 
ANSI teralnals like ne will only be sble to run a little 
of the stuff. 

We've slresdy seen s little of this with the CoCo. 
Coapared to the new 68000-based aachlnes the CoCo la 
pretty dull, but even so there Is plenty of 
CoCo-apeclf ic OS-9 aoftware. 

A few yeara ago every OS-9 user had an oddball 
ayatea with his own fsvorlte teralnal. Software 
developers had to find clever ways to write progrsas 
that could adapt or be adapted. It wasn't eaay tu do, 
and tha prograas never worked quite as well as they 
would hsve If they were custoa-wrltten for specific 
hardware. For example, no editor on OS-9 uaea more than 
a small fraction of ay tsralnal'a featurea. Back when 
we were sn anarchistic bunch there wasn't auch aoftware 
available, but whst there was would run on ay ayatea (or 
It waa defective). 

The Unix coaaunlty la more diverse thsn we were, 
but auch of their software adapta nicely to lta 
environment, t uae Unix on three very different types 
of coaputer, I use at leaat five types of teralnal. In 
general, everything but the prograaa that uee graphics 
work for sny combination. Even aonc grsphica progrsas 
csn work through various pemutat tone. Of course, the 
progrsas are large and aake heavy uae of nice atandarda 
(like teracap files). 

So maybe I should get on ay eosp box and call 
frantically for standards. The Idea Is tempting, but 
foolish. It would be wssted energy. Hardware 
aanuf^cturera will look for special features to 
distinguish their machines from others. If enough 
people buy the coaputer to aake Its succees by today 'a 
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standards, software coapsnlea will write progrsas to use 
sll its features — Including the unique ones. So auch 
for standards. 

There sre some glimmers of hope. If you get s 
coaputer thst supports graphics at the approximate level 
of the Hitachi chip auch of the graphic a aoftware 
written for OS-9 syateas may work on your system. This 
Is particularly likely If st lessr two comparable 
machines aake a big splash. Softwsre vendore may feel 
moved to use the graphics standard, VI>1, which Nlcrowsre 
has adopted If It lets them sell s single progrsa Into 
two (or more) big markets. 

The aaae effect may work for alaple full-acreen 
prograas. Nlcrowsre hss defined s de fscto standard for 
teralnal description cslled the termaet file. Perhsps 
It will be used for prograas thst don't need 
particularly good screen control* 

The structure of OS-9 almost enforces certain 
standards. We sre unlikely to be caught In the 
desdfslls thst keep dropping on POcoapatlble owners. 
OS-9 doesn't hsve entry points — auch less undocumented 
entry points. Doing physics} I/O from within sn OS-9 
progrsa is uncomfortable end unlikely. Device drivers 
end file mansgers csn be written by snyone end used by 
snyone with sultsble hsrdwsre. Nlcrowsre hss given us 
standards for SCF, RBF» snd SBF devices. There sre new 
standards for networks snd graphics. With luck these 
standards will be widely supported. Even with poor luck 
there is s good chsnee thst programmers will stick with 
OS-9'e lsyered structure. Accessing a non-stsndsrd 
piece of hsrdwsre through a file mansger snd device 
driver Is slmost ss good ss strict adherence to 
atandarda. 

Now I'll mount my soap box. If you decide to write 
softwsre for the upcoming sexy OS-9 machines* tske 
sdvsntsge of sll the featurea you csn, but do It within 
the lsyered structure of OS-9. First an appeal to your 
pride: 1'a talking about good softwsre engineering 
prsctlce. Modularity snd abstraction rste right up with 
mom, spple pie, snd s work ststlon on every desk. 
Second sn appeal to your svsrlce; OS-9 Is on Its wsy up. 
A better machine snd a bigger marker are alwaya just 
around the corner. If you design your softwsre so 
hsrdwsre dependencies sre isolated in device drivers snd 
protocols are Isolated in file aenagera you'll find it 
much easier to port your softwsre to the next hot 
oachlae. 

So hope for lots of competition in the OS-9 
hsrdwsre market. Buy flexible computers if you possibly 
csn. Stsy sway from non-stsndsrd featurea unless they 
sre very popular or you csn run without them. Best of 
sJl stick with your current system a while longer. 
Great things sre (slwsys) just sround the corner. 

You may remember thst I was planning to buy a 68K 
system months sgo. I found the OS-9/68K operating 
systea so much better then straight OS-9 thst I was 
going to throw sll my 6809 softwsre to the winds snd 
move, t hsven't got a new system yet. 1 hsve to admit 
thst part uf the reason Is being married. The important 
reason Is, however, thst 1 csn't make up ay alnd. 

There sre seversl slngle-bosrd OS-9/68K systems 
running froa the Claix down in price end performance. 
They ere sll nice packages snd the prices sre nice but 
none of thea csn easily sccoamodste memory management. 
Gimlx may come out with a 68020 t memory management 
board but It Isn't here yet. I csn't bring myself to 
spend enough to get s OS-9/68K systea on a eh row-away 
machine, snd I wsnt more out of s computer thsn sny of 
the current generstlon of systems offer, A 
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well-supported expansion buss would do ■ lot to make me 
•ore comforteble with a computer. I could buy one now 
and Add to It as my budget and needa dictate, but a good 
aysrea with a buna la fiercely expenelve. I'm atlll 
perched on the fence. 

The fence la a good place to be now. If eoae new 
coaputar comas along and grabs a big chunk of the OS-9 
marker, I can Jump on the band wagon and be one of the 
people demanding apeclal aupport Inatead of whispering 
about atenderde. U'e eaaler being on tha winning aide. 



Great Thlnga 

I thought I would have deflnlre newa about the ST 
or Aalga by now. I've alao been altting on the edge of 
my aeat about an even aore Important Os-9 happening. I 
can't wait any sore. Thl* coluan auat go In now. If 
the "happening" happens aoon I'll aand a apeclal "extra" 
coluan to Don, perhapa he'll be able to equeese in a few 
more worda at (or after) the laat minute. Otherwise 
look forward to next aonth. Surely It will have 
happened by then) Your coluanlat la fairly bounrlng 
with Lapatlance. 
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In recent years, the Eurocard/DIW form factor for 
board level alcrocoap ute r products haa becoae the 
favorite choice for an Increeelng nuaber of Industrial 
OSHs. The aoat publicized buaea ualng this foraat, 
however, have until now been targeted toward the high 
performance end of the board spectrum. These buaea are 
usually lapleaented on targe and expensive boards, need 
complex bus arbitration overhead, and are often an 
"overkill" for aoat simpler 8 and J6-blt applications. The 
C-64 bus, slresdy widely popular in Europe, was Introduced 
in the U.S. in lste 1984 by CESPAC. Inc. (Mesa, AZ). Tlwj 
C-64 bus fulfills the need for s compact, simple. 
Inexpensive yet powerful, Industrial grsde family of 
alcrocoaputer bosrds. With seven yesrs of experience in 
the Europesn industry, the C-64 la s proven design, 
bscked by over 25 manufacturers offering more than 400 
different C-64 modulea and aupport software. Recent 
improvement a to the original bus specification have been 
made to allow the C-64 bua to reaaln one of the beat 
aupports for aoat popular 8 and 16/32-blt 
alcroproceaaora. 



USINC THE C-64 BUS 

The C-64 bua la a aecond generation, proceaaor 
independent, non-multiplexed 16-blt alcrocoaputer bua 
alaed at low end and aldrange Industrial applications. 
The bua was flrat defined by CESPAC In 1979 and aecond 
aourced by France's Thomson-CSF in 1980. The bus is sn 
open srchltacture and no licensing la necessary In order 
to build compatible products. Since lte Introduction In 
1979, tha C-64 bua haa becoae a favorite for control 
applications in varloua induatrlea including: 
aealconductor capital equipment, food proceaalng, textile, 
plastic injection, and medical equipments. The bua la also 
widely uaed In several factory automation, proceaa control 
and robotlca applications. Alao, the C-64 bua la often 
found In automatic teat equipment, either fixed, portable 
or airborne, and data acquisition and remote 
control/monitoring systems. Because of its size snd cost 
sdvsntsges, s C-64 bus system often ssrvts ss s front-end 
microcomputer to s mors powerful nuaber cruncher bssed 
on more sophisticated bus structurss In s networked 
system srchltecture. 



C-64 BUS ARCHITECTURE 

The C-64 bus bosrd uses the stsndsrd single height 
Eurocsrd form fsctor of 1 00mm hy 160mm (4 N by 6.23") which 
is the smallest allowed In the Eurocsrd specification 
metrlx shown In figure 1. The bus slso uees ttwj 96 pin 
Oltf 41612 pln-in-socket connector. This connector offers 
higher pin density snd Improved performance over 
conventional card edge connectora. The rugged 
Eurocsrd/DIN connector dealgn of the C-64 bua allows the 
carda to operate with s very high level of reliability in 
the most hostile environments. Elect rlcslly.the C-64 bus 
uses five types of lines: dsts, sddress, control. 
Interrupt, end power supply. Figure 2 shows the pin 
sselgnment. The bus Is processor independent snd todsy 
the 808 5, Z-00, 6809, 8088, 80286, 68000, 68010, 32016 
snd the P0P-JI/70 compatible J-JJ processors sre all 
available on the bus. The bidirectional dsts bus uses 16 
lines to hsndle sll dsts trsnsfer, whether to memory or 
peripheral. The direction of the dsts flow Is determined 
by s single Read/Write signal. The C-64 bus specification 
allows for seversl levels of complexity snd compliance* 
This srchltecture allows for the flexibility needed to 
build bosrds thst rsnge from the simplest, end therefore 
the leeet expensive, to the aoet powerful, while Imposing 
s strict guideline of upwsrd compatibility. Figure 3 shows 
thla leyered concept. Tlwj aoet elementary level la the C- 
64'e 1/0 mep, which le In feet e eubeet of the meln 
system's bue. The (/0 mep of the C-64 bue requires only 
10 sddress lines, vslldeted by s peripheral sccsss strobe 
slgnsl VPA+ to decode e IX word peripheral sddreee epece. 
Thle In turn greetly simplifies tlwj deelgn of e typlcsl C- 
64 bus 1/0 csrd, ss shown in figure 4, which permits the 
moet efficient uee of the boerd'a reel estate. Thle 
simpler srchltecturel concept le of particular benefit to 
the ueer who deelgne boerde specific to his application. 



FULL 16-BIT CAPABILITY 

In the origlnel C-64 specification, memory le eccessed 
through the decoding of the 16 eddress lines snd the page 
line, which when validated by the VHA* signal, provides 
direct ecceee to up to 256 Kilobyte! on the etenderd 
bue. Thle addressing capability le ell thet le necesssry 
for the implementation of 8-blt snd simple 16-blt 
microprocessors. In order to properly eupport the most 
recent 16-blt microprocessors, the bue wee revised in 
1984 end expended to uee e 96 pin connector which 
provides 32 eddltlonel lines to the origlnel 
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• pacification. Thsss lines on Che expanded G-64 bus, or 
C-96 bus, allow the eddraaalng capability of the bus to 
be expended to 32 Megabytes, and provide the neceaaary 
signals for the lipleiencitlon of a powerful 
■ultlprocesslng arbitration scheme, while guaranteeing 
bsckwsrd compatibility with the simpler G-64 boarda. At 
all levels of sophls t icstlon, the C-64 bus provides 
support for six Interrupt levels; five Interrupt request 
lins (IRQ]* to 1&Q4*) snd one non maskable Interrupt line 
(NMI*). The G-64 bus supports vectored snd non-vectored 
(auto-vectored) Interrupts. For vectored Interrupts, tlie 
Interrupting device Inltlstes tlie Interrupt sequence by 
activating the Interrupt request line of the bus. When 
the CPU sccspts the Interrupt end begins servicing It, It 
ssnds out sn Interrupt acknowledge (TACK*) slgnsl. When 
the interrupt-requestlng nodule receives the IACK* slgnsl. 
It plsces Its Interrupt vector on tlie dsts bus. The CPU 
uses this vector In order to quickly juap to the proper 
Interrupt service routine. Non-vectored, or suto-vectored 
Interrupts sre needed to support the slmpleet snd lesst 
expensive I/O modules, those aodules not equipped with 
vector generstlon capability. In this esse the 
interrupted CPU will Jump to a predetermined progrsa 
location. if aore then one aodule requests the bus for 
interrupt st the ssme level, dslay-chsln-ln snd dslsy- 
chsln-out lines ssslgn s priority to esch request bssed 
on the requesting aodule 1 a position on the bus; the 
aodule cloeest to the CPU le given first sccess. Figure 5 
lllustrstes the dsley chain's use. Other laportent lines 
of the bus sre the RESET* line, snd the power rail detect 
line PVF*. The reset line Is pulled down to e low level st 
power-up to Initialise the CPU snd other psrsaetrsble 
aodules on the bus. The power fsll line is used to 
indlcste to the CPU sn laalnent loss of power snd to ssve 
the aost valuable working psreaeters. The C-64 bue slso 
supports Direct Memory Access froa aeversl eources. This 
DMA capability sllows devices with high dste throughput, 
such ss disk snd locsl sres network controllers, to 
efficiently use the bus. In s typical sequence, the OKA 
requesting device Inltlstes s sequence by pulling tlie Bus 
Request line low (BRQ*). The CPU grsnts the bus by 
sseertlng the bus grsnt (BCRT*) slgnsl. Finally, the 
requeetlng device acknowledges its control of tlie bus by 
sssertlng the bus grsnt acknowledge line active (BCACK*), 
end keeps this line low for ss long ss the bue Is in its 
control. The ssme dsley chsln interrupt priority scheme 
Is used for the Direct Memory Access functlone. The G-64 
bus csrles three voltages: +SV, +12V snd -12V. Most C-64 
modules operste out of the *5V power supply. The +12V snd 
-12V sre primarily used to provide power to RS-232 
drivers end snslog converter modules. Also, the bus 
provides s +5V stsndby line to connect s bsttery for 
powering such devices aa CMOS RAM or a clock/calendar. 

OYNAMIC CHARACTERISTICS OF THE BUS 

Timing-control and clock lines on the bua help 
regulate the data flow and provide timing algnele to 
peripheral devlcea and memorlea. Depending on the 
mlcroproceaaor supported, the G-64 bue can operate in 
either synchronous or ssynchronoue dste trsnsfer mode. In 
the synchronous mode, sll bus trsnsfer occur 
synchronously to s msster clock frequency, usually equal 
to s normsl mlcroproprocessor Instruction cycle. The G- 
64 bus specifies synchronous trsnsfer rstes up to 4 
Megsbytes per second. The synchronous mode le supported 
mostly by the 8-blt microprocessors, snd relsted memory 
snd I/O devices* In the asynchronous mode, dste trsnsfer 
is totally independent of sny system clock. In this mode 
the CPU usually Inltlstes s trsnsfer with s memory device 
snd the memory in turn informs tlie CPU thst the trsnsfer 
hss been successfully completed uelng two handshaking 
signals. This tranafer mode allowa the CPU to operate at 
the fastest possible speed allowed by the memory or 
perlphersl device thst is sccessed. The G-64 bus will 
operste In esynchronous mode whenever 16-bit 
alcroprocessors sre used, end the maximum speed in thla 
mode approaches 10 Mega by tee per second. Two pins on the 
bus will hsve s slightly different function depending on 
the trsnsfer mode. The Vslld Memory Access line (VMA*) 
which is used in the synchronoue mode to Indlcste thst a 
vslld sddress of the memory map is available on the bus, 
inltlstes the beginning of the memory cycle in the 
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ssynchronous mode. The READY line which Is used in tlie 
synchronous mode to stretch the memory cycle to 
accommodate slower memory devices, la used ss the Date 
Trsnsfer Acknowledge (DTACK*) line signaling the 
completion of s dete trsnsfer in the ssynchronous mode. 
The trensfer aode used mainly effects the sccess to 
memory devices; en asynchronous 16-blt CPU will require sn 
ssynchronous 16-blt memory, while s 8-blt CPU will require 
s synchronous 8-blt memory. Typically, perlphersl devices 
ere to be sccessed in s synchronous msnner, with 
ssynchronous mode ss s jumper option. The ssynchronous 
I/O mode ellows full sdvsntsge to be tsken of the feet 
perlphersl devices now available in the industry. 

MULTIPROCESSING ON THE C-64 BUS 

In the quest for lncressed system performance snd 
speed, s recent trend is to have several microprocessors 
handle the tesk thst wee previously handled by one, ell of 
them operstlng slmulteneouely on the ssme bus. A typical 
exemple of euch sn sppllcetlon would be the control of s 
robot's erm where one microprocessor would be esslgned to 
supervise esch of the srm's axis, using the common bus to 
communlcste st very high speeds with one snother. Two 
types of multiprocessing srchltecture sre supported on 
the C-64 bus. The flret rellee on s Master/Slave 
epprosch, where one mic rop roceeeor csrd (msster) 
supervlees ssversl other ml crop roceseore (slsvee) 
dedlceted to sn 1/0 function, tn such sn srchltecture, 
the mseter communlcstee with eech slave through s dusl 
ported memory locsted on the slsve processor. Thle 
multiprocessing srchltecture hss the dusl sdvsntsge of 
being simple to Implement snd nlmple to progrsa. Since 
the teeke sre clearly defined for esch processor on tlie 
bue, the smount of dsts exchanged on the ssme bus is 
concise end minimal. The moet recent addition to the G- 
64 bus speclflcetlon ellows s decent rail ted, parallel 
multlmseter bue configure tion, whose Implementation Is 
optional. The ectusl Implementation of the multiprocessing 
capability requires six llnss for the priority identifier 
(P0*-P5*), s bus busy slgnsl (BBUSV+) snd sn srbltrstlon 
clock (ARBCLK). When s aodule wlshee to tske control of 
the bus, It plsces Its unique 5 bit Identifier code on tlie 
priority Identifier lines, if snotlier module Inltlstes sn 
srbltrstlon st the ssme time. Its code gets wire-ored on 
the bus. A priority resolution network resident on esch 
CPU module, then exsmlnes the P0*-P5* lines. If the 
Identifier found on these lines Is the ssme ss the 
module's, It then wine the bus. Otherwise, control of the 
bus goes to enother module with higher priority. Plgurs 6 
shows the logic necesssry for tlie Implementstlon of this 
powerful multiprocessing scheme* Tlie bus priority logic 
is duplicated snd resides on every one of the processor 
bosrds of the systsm. This festure eliminates the need 
for s centrsl bue controller which would paralyze the 
entire system In cese of failure. The priority level of s 
given proceesor bosrd csn be progressed dynamically by 
softwsre snd Is therefore Independent of the geographic 
position of the bosrd In the backplane. The meln 
sdvsntsge of this srchltecture Is to offer s permanent 
srbltrstlon, in such s wsy thst s current bus master Is 
Immedlstely Informed when there Is s higher priority 
module requesting the bus. If the current bus master's 
priority Is lower then the requester, the master could 
still keep the bus. However, by monitoring the 
srbltrstlon, It would relesses the bus since It hss lost 
the srbltrstlon. The srbltrstlon principle sllows 
Implementstlon of up to 32 priority levels wltb "protest" 
festure which sllows the bus requester to obtsln 
temporarily the highest priority level. Anotlier festure of 
the G-64 bus srbltrstlon Is the srbltrstlon with 
"fairness", In which s module releasing tlie bue will not 
participate In the arbitration before ell requesters have 
been aervlced. In a multiprocessor eystem it la 
neceaaary to determine which processor is to respond to 
a given interrupt. In addition, It is not possible to 
maintain sn interrupt request ssserted since this would 
lock the bus while the interrupt is being processed. To 
resolve these Issues, the G-64 bus supports sn event 
pesslng structure. An event is s short message of two 
words or more which contslns prlmsrlly the ID of the 
requesting device snd the ID of the CPU Involved. Event 
mssssgss trsnsfers sre performed on the dsts bus snd 
synchronized by the Vslld Bvent Date (VED*) slgnsl. 
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CONCLUSION 

The unique features of the G-64 bus nske It very 
Attractive to sn Important cstegory of systen 
lntegrstors. Its simple snd flexible structure already 
acconmodatea most current sicroproceaaor technologies: 
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Figure 1: The G-64 bus Is the only 6/16-blt 
bus exclusively defined for the 
single height Eurocard fore 
factor. 
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Figure 2: The bus supports 16-bit of data 
snd most other features expected 
of a modern bus. 
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s 12 -CMOS bosrds sre being introduced on the bus, snd 22~ 
blt ml cr oproce ssors will soon be available. New 
development a are eaally adapted to the bua architect una , 
enaurlng the G-64 a poaltion of growing importance In the 
bua line-up. NOTE: * indicates sn sctlve low signs!. 
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Figure 3: The G-64 bus specification allows 
for simple boards to be used In 
conjunction with the most powerful 
microprocessors. 
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Figure 4: A typical I/O Interface to the > 
G-64 bus can be Implemented In 
less that 5 TTL LS devices. 
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Figure 5: A daisy-chain priority scheme is 
used to arbitrate Interrupts snd 
DMA requests. 
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Figure 6: The G-64 bus allowa for a 
sophisticated decentralized multi- 
processing arbitration scheme, 
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One of the first entries into the CMOS family 
of 8-bit computers was the MG146805E2. This 
microprocessor provided the user with not only two 
on-chip 8-bit I/O ports, 112 bytes of RAM, 8-bit Timer, 
multiplexed Address/Data bus, but a memory map of 
8k bytes. This was more than sufficient in the 
beginnings of the "minimum chip counr systems, 
when CMOS EPROMS and masked ROMs were of 
relatively small memory size. 

This MPU became the cornerstone of 
Motorola's CMOS architecture, with an efficient 
Instruction set, true Bit Manipulation, and 3 to 6 vol! 
operation. When integration of all members of a 
system became viable in the CMOS process, the E2*s 
structure was carried into the MC146805G2, 
MC146805F2, and EPROM versions of the same 
devices. 

In the early beginnings of MCU code 
generation, it was thought that a memory map of 8k 
would be sufficient for most controller type of 
applications. It was also thought that more than 8k 
would not be necessary for most applications. Since 
the 'E2 was expandable, many applications started 
using only segments of the 8k address space. Later, 
EPROMS became more inexpensive, marketers 
promised more features, and software writers were 
pressed into code compaction scenerios on almost 
every project, 

For many applications, a large address space 
full of ROM or EPROM may mean either inefficient 
code generation, or a product with features which may 
overwhelm the processing power of the host MCU. 
On the other hand, there are applications which have 
neither of the above afflictions. 

Take for instance an application which uses 
over 1 6k of ROM, but still does not tax the capabilities 
of the 6805. A recently designed HF radio 
transceiver has features which include: Band Scan, 
Memory Scan, Real Time Clock, Teletype and CW 
decode, direct frequency entry, Optical Encoder 
tuning, and remote control via RS-232. Most of 
these functions are mutually exclusive, and have little 
interaction upon one another. 

Initially, the project was started with the 
MC146805E2 as the host microprocessor. The 
further the project went into design, it became clear 
that the 8k map of the E2 would not be sufficient for all 
of the required functions. Since a considerable 
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amount of effoit had already been spent on software 
generation, it was not feasible to change host MPUs. 
Other CMOS MPUs which had an expansion bus 
were not available either. A simple method of 
expansion used since the early times of computers 
was incorporated into the radio. Map switching may 
be bothersome, but by specifying the entry and exit 
points of each map as well as parameters removes 
some of the frustration. Certainly, an MPU with a 
larger memory map would be desireable. 

Enter the MC146805E3 
In a second source agreement of transfer of 
technologies, Motorola received the rights and 
necessary data bases to manufacture the 
MC146805E3, a 64k map version of the original E2. 
The real differences in the two parts are the lack of 
three I/O bits on Port A. These lines have become 
A13. A14, andA15. 

With most MCU parts, Motorola develops 
'monitor* types of programs which allow users to 
evaluate the MCU without having an expensive 
development system. The E3 is different, having no 
on chip ROM since it is an MPU. In an earlier effort, 
Motorola published the external monitor program 
'Assist05\ which was used in an expanded 
MC146805F2/G2 emulator which used the E2 as a 
host processor. This monitor has been modified for 
use with the E3, and has some additional caoabilites 
The following figure shows the actual memory 
map of the M146805E3EVB. 
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Emulation Techniques 

There are several different methods which 
have been used to emulate and evaluate Motorola 
style Microprocessors. I will describe two methods in 
this article. 
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The first method actually provides two memory 
maps of 64k each. One map is the users, and has no 
restrictions on its use. The second map is where the 
monitor ROM, temporary RAM, and serial I/O ports are 
located. Since a full 64k is available to the monitor, as 
much ROM may be used as is required, thus 
providing many functions such as assemblers and 
disassemblers, multi-level breakpointing and tracing 
activities. The monitor program provides for two 
RS-232 ports - one for a terminal, and one for a host 
computer. Through either of these ports a program 
may be downloaded into the user's memory map. 
This users map also has a full 64k map, which allows a 
program to be placed anywhere. 

The heart of this style of system is the map 
switching logic. Relying on a predictive status line of 
the MPU which tells the monitor when an op-code 
fetch is taking place, this logic actually forces a 
Software Interrupt onto the Data bus. When the 
interrupt service routine is entered, appropriate action 
is taken, depending on where the SWI originates 
(User's code, or by map switch). This type of 
emulation is done on the M68705, M1 468705. 
M68701, and M68HC11 EVMs. They are called 
Evaluation Modules rather than emulators because 
not all chip specifications are truly emulated, and they 
are of relatively low cost. 

The second method, which really cannot be 
considered true emulation is accomplished by actually 
taking a 'small' portion of the memory map, using it for 
monitor routines, temporary RAM, and serial I/O ports. 
In this type of 'emulation', the user must relocate his 
code to a lower portion of the memory map. Since the 
68XX style of architecture has its interrupt and Reset 
vectors located at the top of memory, all monitor 
programs must reside there. Because of this, true 
emulation cannot be accomplished. Any interrupt 
service routine will generally have additional time 
added to it, because of the intermediate jumping 
which must be directed through temporary RAM. 

There are many things which must be 
considered in the selection of these two different 
types of systems. First, some MPU/MCUs do not 
have the necessary lines to determine when to switch 
maps. This may be accomplished by a sophisticated 
type of bus monitor, leading to many additional parts 
such as fast bipolar PROMs and extra 'glue' parts. 
Certainly, the number of parts is directly related to the 
cost of the product! This cost is a direct factor on 
which product is to be used. This article deals with 
the second type of chip evaluation, and requires very 
few extra devices. The schematics shown in Figure 2 
are all that are required to make the E3 Evaluation 
Board. 

System Operation 

The heart of the EVB is the MC146805E3 
MPU. The multiplexed Address/Data bus is 
de-multiplexed by a HC373, This 373 is all that is 
required to provide a full 1 6 bit Address and 8 bit Data 
bus for the user. 

Note that only the lower eight address lines 
are multiplexed with the data bus. This allows the 
upper eight lines to be used with 'slower' decoding 
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devices such as PROMs and discrete logic without 
the worry of propagation delay problems. 

Like all 68XX types of MPUs, a synchronous 
bus is used to transfer data between various I/O and 
Memory devices. Basically, one signal on the E2/E3 
provides system synchronization. This signal is called 
Data Strobe (DS). and is analogous to the earlier E or 
02 signals of the MPU's parent family. During DS low 
time, addresses are being setup, and other signals 
are settling. This time period, in conjunction with the 
Address Strobe (AS) signal, is when the actual bus 
de-multiplexing takes place. 
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Although the schematic shows a 5 MHz crystal 
used in the MPU's oscillator circuitry, the system may 
be run slower. Alll Motorola's CMOS and HCMOS 
computers are fully static, and can be run from DC to 
full bus frequency. On the E2 and E3, the crystal 
frequency is divided by 5 to provide the necessary 
bus frequency. Certainly, if the user requires it, an 
external oscillator may be used to provide system 
timing. 

Since the E2/E3 uses a memory mapped 
technique to address all I/O ports and memory, all 
external devices must have their own chip select 
lines. In the E3EVB, these selects are provided by a 
256x8 bipolar PROM. A PROM was chosen because 
it represented the fewest number of chips necessary 
functions. If more features are to be added to 
ASSIST05E3. or user routines are to be placed in 
EPROM, the select table of the PROM may be easily 
changed to suit the user's needs. 

Memory mapped I/O is quite simple to use, as 
most instructions work with I/O, as well as normal 
memory instructions. Take for instance the following 
example which will take one byte of data from RAM, 
and transfer it to the data register of an I/O port. 



LDA MEMORY1 
STA I0PORT 



Get Data from RAM 
Put data into the Port 



The 6805 family, like that of all other Motorola 
processors use this technique to easily access any 
type of I/O port or Memory, without having to learn 
specific I/O types of instructions. 

The rest of the schematic is detailed with 
ROM, RAM, and a MC68681 DUART which provides 
the dual serial ports. Bus buffers are provided to 
isolate the users circuitry from the rest of the EVB. 
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The ASSIST05E3 monitor program is 
intended for use with the MC146805E3 
Microprocessor. The monitor uses an RS-232 link 
which allows a user to quickly perform both 
hardware/software development as well as system 
evaluation. A second RS-232 link is provided for use 
with a host computer for download capabilities. 
ASSIST05E3 includes commands which allow for 
memory and register examination/change, breakpoint 
set/display, single or multiple instruction trace, a 
transparent mode for host communications, and a 
command for downloading from a host computer 
The following short paragraphs will explain each 
command. Also, ASSIST05E3 uses only external 
RAM for it's temporaries, thus leaving most of the 
on-chip RAM free for the user 

H • Register Display 

The processors registers are displayed. 
A - Display/Change the Accumulator 

This command begins by printing the current 
contents of the Accumulator in Hexidecimal, and 
allows the user to chances it's rontant* 

X • Display/Change the Index Register 

This command does the saoie type of 
function as the "A" comand, except that it functions 
on the Index register 

C - Display/Change the Condition Code 
Register 

This command does the same type of 
function as the "A" command, except that it functions 
on the condition code register. 

P - Display/Change the Program Counter 

This command does the same type of 
function as the "A" command, except that it functions 
on the program counter. This command is used 
mainly for tracing. 

Breakpoints 

Up to three breakpoints may be used to allow 
debugging of user programs. Program execution 
may be halted at specified addresses so that the 
current registers and memory may be examined. 
Breakpoints set for non-RAM locations will generate 
an error message. Whenever program execution 
reaches a breakpoint address, program execution 
ceases, the current registers are displayed, and the 
prompt character is returned. Following this, 
appropriate breakpoint commands may be entered. 

B - Display Breakpoints 

This command allows all breakpoint addresses 
to be displayed. 



This command enables breakpoint N, where N 
is a number 0-2 at address XXXX, where XXXX is the 
address of the last instruction to be executed. 

B N O - Clear Breakpoint N 

This command disables breakpoint N, where 
N is a number 0-2. 

Instruction Trace 

This command is used to execute one or 
more instructions, and is generally used after a 
breakpoint is reached. Tracing may also be used to 
step through ROM-based programs: however, unlike 
breakpoints, tracing is not done in real-time. To use 
the trace command on ROM based programs, the 
user must put a jump-to-the-ROM entry address in 
RAM. The user then sets a breakpoint at the jump 
instruction address. Once the breakpoint address is 
encountered, the jump is executed and control is 
returned to the monitor program. The current 
program counter (PC) then points to the ROM entry 
address, and tracing may then be used. 

T XXXX - Trace Instructions 

With this command, XXXX instructions are 
executed, beginning with the current PC. If XXXX is 
not specified, only one instruction will be traced, with 
registers being displayed. 

M XXXX • Memory Examine/Change 

With this command, all memory locations of 
the MC146805E3 may be examined and changed. 

G XXXX - Execute user Programs 

This command allows the user to execute 
programs which have been downloaded or manually 
placed in RAM. If XXXX is not specified, the program 
will begin execution from the current program 
counter. 

H - Most Communications 

This command allows communication with a 
host computer connected to the HOST RS-232 
connector. A Control "A" ch 
aracter will return to ASS1ST05E3. 
D - Download from Host port 

This command allows the user to type any 
character string which will be echoed to the computer 
connected to the Host port. After a carriage return is 
entered, ASSIST05E3 waits for the Host to send 
down S1 -S9 records which will be loaded into RAM. 

Although the M146805E3EVB with 
ASSIST05E3 has been constructed with a minimum 
number of external components, it has capabilities 
which turn it into a viable development tool. A 40 pin 
ribbon cable from the bus side of the schematics in 
Figure 2 to the user's target system is all that Is 
required to allow the EVB to start doing useful 
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development work. For downloading into the 
memory map, the user must replace any 
ROM/EPROM that may be on the target system with 
RAM, so that S1-S9 records may be downloaded into 
it. 



For systems that require not only CMOS 
technology, but a relatively large address space, the 
MC1 46805E3 may fill the bill for many users. 
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Many video graphics applicationa 
require simultaneous text and v r?phics to be 
presented on a display screen Tr*at has an 
external source of video information present* 
overlay applications typically occur when a 
camera, video disk or video cassette recorder 
output requires additonal information to make 
the picture more useful* 

Where are video overlay applications 
likely to occur? Applications like medical 
imaging, video micrometry, industrial 
inspection systems, complex animation, 
security systems, environmental systems, such 
as undersea camera work, video printing 
systems and video disk based recording or 
educational systems can all use overlay. 
Each of these systems will place different 
demands on the text and graphics generating 
system* 



The fundamental problema encountered by 
designers of microprocessor based overlay 
graphics systems can be catagorized into five 
major areas: (1) The Microprocessor 
interface, (2) the memory interface, (3) the 
video interface, (4) the overlay interface, 
and (5) the software overhead in generating 
text and graphics. Additonally, memory 
bandwith, CRT limitations, and , of course, 
performance/price ratio will influence the 
design. 

The solution to this problem is to create a 
VLSI graphics system in silicon that fixes 
the hardware architecture, thus minimizing 
hardware design time, yet allows enough 
flexibility for the system designer to choose 
the amount of memory, horizontal and vertical 
resolutions, the color selection, the choice 
of microprocessor and the video interface. 
The next step is to make the system highly 
progammable so that the design can easily be 
adapted to a multitude of applications. 

The Raster Memory System (RMS) ia a two 
chip set that generates video displays for a 
full range of performance. The RMS consists 



of the MC68486 Raster Memory Interface (RMI) 
and the MC68487 Raster Memory Controller 
(RMC) . The versatility of the RMS lies in 
its capability to support many modes of 
operation with minimal hardware impact and 
the implementation of software tools in 
silicon, resulting in a significant reduction 
in microprocessor overhead in generating text 
and graphics , A designer starts by defining 
a hardware system and then proceeds to choose 
the appropriate video mode. Then the system 
performance is determined by the choice of 
microprocessor, the amount of dynamic RAM and 
the level of sophistication of the software. 



Several features have been included 
into the RMS to ease the designer's task* As 
shown in Figure 1, the RMI provides the 
master oscillator for the system* it 
supplies the RMC with three timing clocks, 



the microprocessor 
multiplexing signals 
for display 
provides DRAM 
transparent 
addresses in 



and MPU 
address 



clock, generates 
(ADEN, ADSEL, and DBEN) 
accesses to memory, 
generation including 
DRAM refresh, and decodes 
the memory map other than its 
own* The additional address decoding brought 
out on the 3-bit S bus allows chip selection 
functions to be implimented with a 3 to 8 
line decoder, thus providing a system and 
seven more chip selects for peripherals* The 
X bus shown in the block diagram is used for 
address multiplexing as well as a data path 
for the RMC to communicate with the RMI* 



THE MICROPROCESSOR INTERPACE 

Since the RMS operates with any of three 
popular microprocessors -the MC6809E, the 
MC68008, and the MC68000- the RMI will 
provide Data Transfer Acknowledge {DTACK) 
handshaking and a 7.9$ Mhz MPU clock if a 
68000 family MPU is used or Enable (E) and 
Quadrature (Q) in a 6809E mode. It is the 
designers choice to have the Raster Memory 
System generate DTACK for some or all of the 
system peripherals. The only requirement is 
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FIGURE 1 
RASTER K^MORY rNTTERFAC€ BLOCK DIAGRAM 



that the peripheral be fast enough to respond 
to DTACK within the time frame allotted by 
the system. Any peripheral that does not use 
the handshaking signals must either inform 
the 68000 that it is a 6800 family member and 
will respond synchronously or must furnish 
its own DTACK. 

The other microprocessor interface 
signals , Address Strobe (AS) , Upper Data 
Strobe (UDS) , Lower Data Strobe (LDS) , 
Read/Write (R/W) and Data Bus ENable (DBEN) 
complete the microprocessor interface. The 
AS line is a handshaking signal that 
indicates to the system that the address on 
ths processor bus is valid and that the 
processor is ready to initiate a machine 
cycle. UDS and LDS have two functions: The 
processor uses them to indicate whether the 
current cycle involves the high data byte, 
the low data byte, or both, of a 16 bit 
transfer. The UDS and LDS signals are also 
used to inform the RMS that the current 
processor cycle has ended. R/W connect to 
both chips and informs them of data direction 
flow on the data bus. DBEN is used by the 
RMC for gating the MPU data bus onto Ports A 
and B of the RMC or DRAM. 



THE MEMORY INTERFACE 

The system works with several types of 
dynamic RAMs. A designer can select memory 
size which can be as little as 16 kbytes in a 
low end graphics system or as much as 1 Mbyte 
in the largest system configuration. The 
type of DRAMs that the system can use are 16k 
by 1, 16k by 4, 64k by 1 and 256k by 1 and 
should have a 150 ns access time for proper 
system operation. The system designer has a 
choice of one, two, or four banks of DRAM. 
With a single bank, there will be a loss in 
performance since the RMS uses the page modes 
access features of DRAM to improve the data 
throughput rate. In a 68000 based system, 
the memory is configured in either two or 
four banks. Since the memory is not solely 



used for the display process, cost effective 
systems can utilize another portion of memory 
for program storage, stack or scratch pad 
RAM. 

The system operates synchronously to 
maintain a steady stream of video information 
to the screen. This basic system timing, 
called a memory cycle (9 MTCLK cycles), 
imposes limitations on the microprocessor 
throughput. In a 6809E system, the MPU is 
run synchronously with this timing, but in a 
68000 type system, the RMS adds two wait 
states (250 nsec each) to every processor 
memory access. Additionally, the processor 
will at times request data at an instant that 
the system is unable to provide it. While 
these are limitations, it is unlikely that 
the design will require a faster version 
microprocessor because the video memory 
manipulation capabilities of the RMS 
substantially reduce the microprocessor's 
overhead tasks. 

During each memory cycle, approximately 
1 usee, access to DRAM Is multiplexed so that 
the microprocessor and the display process 
each get one access. In 8 bit bus systems, 
microprocessors are allowed to read or write 
one byte, while a MC68000 can access either a 
byte or a 16 bit word. The number of bytes 
fetched by the display process will depend on 
the number of memory banks used and the type 
of memory cycle the current access requires. 
Different types of memory cycles are used by 
the RMS to handle transparent DRAM refresh, 
fill list buffers, fill object buffers and 
arbitrate the type of microprocessor memory 
access. Data called from RAM is latched into 
to the RMC via Port A, shown in Figure 2, 
(and Port B for 16-bit systems only) with a 
composite CAS strobe (CASTB) generated by the 
RMI. This raw data will be internally 
pipelined and processed until it emerges as 
analog RGB video signals. 

THE VIDEO INTERFACE 



The Raster Memory Controller, shown in 
Fig. 2, contains all the circuitry for 
generating the video timing signals. It also 
generates all display addresses, passing them 
to the RMI on the X-bus; receives data from 
memory; processes that information into pel 
by pel video information; maintains the DRAM 
refresh addresses, contains all the registers 
for programming the RMS, and has an on board 
display Arithmetic Logical Unit (ALU) that 
performs real time calculations for screen 
data manipulation. 

One of the most difficult problems 
encountered in a microprocessor/video design 
is working out all those stringent timing 
details. In converting digital data to 
video, the RMI provides, a video timing clock 
(VTCLK) , a memory timing clock (MTCLK), and a 
Pixel clock (PEL) to the RMC as shown in the 
lower left portion of the block diagram. RMC 
maintains synchronization with the RMI by 
providing a horizontal sync (HSYNC) reference 
pulse back to the RMI. Thus all the video 
timing is defined for the system designer. 
The designer sets the mode of operation, NTSC 
or PAL and 6809E or 68000 family, by simply 
connecting the appropriate X bus line to the 
system reset circuitry. The RMS maintains 
proper signal timing for all aspects of the 
system by clock stretching MTCLK, if 
necessary, at the end of a memory cycle and 
re-aychronifcing both MTCLK and PCLK to VTCLK 
at the trailing edge of horizontal sync. 
VTCLK is a free-running clock and it is never 
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re~aychronlzed, while PCLK and HTCLK have 
their frequency defined by aoftware eelecting 
the horizontal resolution. PCLK varies from 
6 to 14 Khz, while HTCLK is always the master 
oscillator divided by four plus any 
stretching for a ninth cycle of the basic 
memory cycle. 

The RMS has programmable horizontal and 
vertical resolutions allowing the same 
program to run on a variety of displays. 
Assume a program created using a high 
resolution work station monitor must be 
displayed on a lower resolution system or a 
home television. If the virtual screen is 
defined to be the same on both systems , the 
same data base can be used. The lower 
resolution system would simply display leas 
of the data at one time and scrolling could 
be employed to view all of the original 
screen. There are four horizontal 
resolutions, 256,320,512, and 640, and up to 
10 vertical resolutions, ranging from 192 to 
500 lines, offered within the system. 
Not-interlaced, Interlaced sync and 
Interlaced sync and data modes are also 
software selectable. 



applications, it creates many subtly 
different shades of the same color. In 
others, it can generate a large selection of 
divergent colors. with 12 bits defining 
color, the RMS has a color pallette of 4096 
colors. The color selection is limited by 
the mode of operation: 16 colors in bit plane 
and 32 colors in list modes. True objects 
use the color mapping RAN somewhat 
differently in that they Include a 
transparency option and up to 2 4 different 
colors for each object. 

Another Important tool of the system is 
the virtual screen, which is used when a 
picture will not fit onto the displayed 
screen without a loss of detail. In 
conventional video graphics systems, the 
programmmer stores a complete picture in one 
section of memory, then transfers a subset of 
that memory to the screen display memory. 
The technique allows a operator to pan 
through the picture, concentrating on 
individual sections. This continual data 
movement is microprocessor dead time if it is 
also burdened with complex calculations while 
it is trying to do screen management 
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SOFTWARE TOOLS PUT IW SILICON 

All data that la processed within the 
eystem results in a 5 bit value that 
addresses a programmable color look up table 
or color mapping RAN (CNR) within the final 
stages of the RNC. The CNRe consist of 3 2 
word locations. The contents of each of 
these 16-bit locations define a unique color. 
Twelve of the bits -4 bits each for red, 
green, and blue can be programmed directly by 
the microprocessor. An additional bit within 
each CNR brought out to the VI0EH pin on the 
RNC. It la used for pixel by pixel switching 
capability in overlay applications. The 
color mapping RAN is a powerful tool for 
controlling a video screen. In some 



functions? not to mention operator 
frustration each time large amounts of data 
are moved. 



The RMS eliminates the microprocessor 
overhead for large data blocJc movements by 
supporting a virtual screen in hardware. In 
standard systems, hardware defined video 
memory is scanned in a linear fashion, thus 
the microprocessor has the burden of 
adjusting that memory with the correct data. 
The RNS ALU makes real time calculations for 
each memory cycle fetch of data, thus the 
displayed memory does need not be manipulated 
to do scrolling or paging of data. 
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To use the virtual screen, a programmer 
starts by defining the height and width of 
the virtual screen using a few control 
registers. Then the display screen size is 
selected by programming the horizontal and 
vertical resolution. Finally, the address of 
where the displayed screen starts in the 
virtual screen is programmed. Once these 
registers are set, the programmer now has 
some scrolling options. For one, he can use 
the smooth scrolling feature of RMS to pan 
the virtual screen without having to move any 
bytes of display data. The RMS offers pixel 
by pixel scrolling both horizontally and 
vertically for all display modes. A second 
option might be to use wraparound scrolling, 
where the display memory is treated as a 
toroid. That is, if scrolling proceeds long 
enough in one direction, it will eventually 
end up at the scroll start location. Yet, 
another method of scrolling is to treat the 
screen as a rectangle. When scrolling 
reaches a border on the rectangle, the screen 
is filled with a user defined constant, 
indicating an off screen event. 

SELECT THE CORRECT DISPLAY MODE 

In converting memory data to pixels, 
the RMS supports two basic modes: bit-plane 
mode, where the user can display individual 
pels, or six text, character, graphics or 

fames modes called list modes. Additionally, 
ndependent of the mode, their are eight 
identical sets of registers to allow 
simultaneous independent operation of small 
X,Y positionable windows called true objects. 
True objects are hardware intensive objects 
that move around the screen. They have the 
capability for collision reporting with fixed 
or other true objects and priority which 
allows simulating three dimensional effects 
all defined in hardware. 

In the bit plane mode, data in the 
virtual screen (and display screen) is 
converted directly to pixel data. (The 
screen data is always a CMR address) . The 
programmer has the option of selecting 1,2 or 
4 bits per pel which in turn determine 
whether 2,4 or 16 colors can be used, 
respectively. Each increase in bits per pel 
(BPP) results in a doubling of memory 
requirements; a 320 by 210 resolution screen 
requires 8.4 kbytes at 1 BPP? 16.8 kbytes at 
2 BPP; and 3 3.6 kbytes at 4 BPP. In the bit 
plane mode, pixel by pixel independence is 
obtained at a cost of memory and when more 
memory must be manipulated the resulting 
drawing rates decrease. 

The list modes of the system were 
designed to use memory efficiently by giving 
up some but not all of the pixel independence 
features. List modes can be thought of as 
indirect addressing modes, where the data 
fetched from display memory is used as a 
pointer to another memory location where the 
pixel data is stored. The pixel data then 
containa the CMR address for the pixel color. 
The same 320 by 210 screen described above 
can be represented by 3.2 kbytes in list mode 
4 with 16 colors. This dramatic reduction of 
memory results when pixel patterns are well 
defined, such as text and characters. When 
pixel patterns are more character oriented, 
the system allows programming of attributes 
for further character enchancement. 

The list modes were optimized to be oriented 
toward specific applications. Games and 
animation applications , text and word 
processing, mixed text and graphics modes, 
and graphics modes are all supported. 



Attributes or memory size versus performance 
trade offs are made by simply choosing the 
right list mode. For example, list mode 
offers very little in the way of attributes, 
but its advantage is the small memory 
requirements because each byte describes one 
character. In list mode 4, all three bytes 
describe one character. This mode mixes 
several types of characters and offers all 
the RMS attributes that apply to mixed text 
and graphics applications or games. List 
mode 5 is designed for high resolution text 
applications, primarily word processing, but 
it also has sufficient graphics capability 
for other applications. 

The programmer must be more careful 
when using list modes because the display 
memory may not be contiguous. In the list 
modes, data from display memory for character 
description will be one, two, or three bytes. 
When more than one byte is used to define a 
character, the additonal bytes will define 
attributes, multiple characters, multiple 
characters with limited attributes or one 
character with extended attribute capability. 
All the standard terminal attributes like 
underline, multiple flash rates, invert, 
double high, and double wide are supported in 
silicon. Graphics attributes supported 
include CMR offset, color/resolution 
selection, foreground/background color 
selection, and mosaics 4/6 with separation. 
The true object attributes include priority, 
color collision reporting, transparency, 
independent collision enables, and shading. 
The attributes used for a display screen are 
fixed by the list mode used for character 
attributes, while the true object attributes 
in general are more independent of mode 
selection. 

Three different types of characters are 
supported by the RMS: alphanumeric, mosaics 
and redefinable characters. Alphanumerics 
are generated by an on-board ROM that appears 
invisible to the microprocessor. Internal 
routing on the RMC automatically selects the 
ROM when required. The additional bytes of 
decoded display data is routed to the 
attributes section of the RMC. Mosaics are 
used to create crude graphics with very 
little memory requirements. Mosaics are 
allowed to be either 4 or 6 blocka per 
character size. Actual size of each of the 
mosiac blocks may vary from 2 to 5 scan lines 
in size depending on the size of the 
character block size selected. Character 
height ia programmable for all list modes 
with 8,10,12 or 16 linea per character 
available. 

Redefinable characters are essentially 
RAM baaed characters that allow a programmer 
to define a custom set of pixel patterns. 
These characters have their pixel patterns 
stored in image tables. The programmer 
determines the size of each of the patterns, 
calculates the memory requirements baaed on 
the resolution and bits per pel used and 
stores the patterns in RAM. Memory 
requirements for each character can range 
from 8 to 64 bytes. Once the first byte 
location of the first character is programmed 
into the RMC, the ALU will make all 
calculations for the pattern fetches, while 
the programmer only has to refer to them by 
number. Thus some of the pixel independence 
of bit-plane is retained and a much easier 
method of using them in software ia 
available. To support custom character sets, 
like Kanji, or specialized graphics 
characters, the RMS allowa creation of up to 
32,000 redefinable characters in list mode 2. 
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True objects are hardware intensive objects 
that move around the screen. In hardware, 
they have the capability for collision 
reporting with fixed or other true objects 
and priority which allows simulating three 
dimensional effects. Fixed objects are 
redefinable characters with additional 
attributes for interaction with true objects. 
Objects are defined in image tables like 
redefinable characters. Moreover, the 
objects csn have a base of 3 colors plus 
transparency for every pixel and there is 
color offset allowed for each pixel, 
resulting in 24 usable object colors. 
Objects can be defined to be from 14 to 49 
pels wide by 31 lines and can be expanded by 
hardware zoom by a factor of 1,2,4 or 8 in 
both X and Y directions independently. 

Overlay with the RMSthe MC1378 

To make the RMS operate synchronously 
with an external video source consider the 
addition of the MC1378, video overlay 
sychronizer (VOS), shown in Figure 3. This 
device contains a complete encoder, i.e. 



subcarrier frequency to the VOS. It also 
controls the Remote/local switch pin for 
selecting the sychronizing source snd the 
Video Enable pin on the VOS for pixel by 
pixel switching between the video sources. 
The vertical/composite pin functions as 
either an input or output pin depending on 
the selected mode. 

In a local mode, the RMS provides all 
the sychronizing signals, except the 3 6 Mhz 
which the VOS always provides to the RMS. In 
this case, the RMS provides composite sync 
via the vert/comp pin. Phaee detector 1, 
PD1, in the VOS (see figure 3) locks the 
internally counted-down 4 Mhz Voltage 
Controlled Oecillator (VCO) to the RMS 
horizontal sync (HSYNC pin) . P02 and PD3 are 
not used in the local mode. P04 is active 
providing an arbitrary phase shift between 
the color oscillator and the output burst 
phase. PD5 locks the 36 Mhz RMS clock to the 
14 Mhx color oscillator. Therefore the 14 
Mhz oscillator is the system stsndard in the 
local mode. 

In the remote mode, the incoming video 
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quadrature color modulatore, RGB matrix, and 
blanking level clamps, plus a complete 
complement of eychronizers to lock the RMS 
video outputs to any remote video source, it 
can be used ae a local eystem timing and 
encoding eource for the RMS or it can be used 
in the overlay (remote) mode. 

The block diagram in Figure 4 shows the 
interface between the RMS and the MC1378. 
Basic system timing for the RMS is derived 
from the 3 6 Mhz oscillstor on the VOS* The 
exact frequency ie either 8 or 10 timee the 
color burst frequency depending on whether 
PAL or NTSC timing, respectively, is used. 
The RM9 provides RGB, Morizontsl aync r color 



signal supplies all the sychronizing 
information. A phase lock loop (PLL) is 
locked to the separated composite svnc from 
the remote signal (PD1, horizontal VCO and 
256 divider/counter) . This produces a noise 
protected horizontal reference signsl. 
Verticsl lock is obtained by continuously 
resetting the sync generator in the RMC with 
s separated vertical pulse also obtsined from 
the external video signsl. The 14 Mhz VCO is 
phase locked to the external color burst 
frequency using a divide by 4 counter and 
PD3 . Phase detector 4 controls sn internal 
phase shifter (0-180 degrees) to assure that 
the outgoing color burst phase is the same 
phase as incoming burst phase. The internal 
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RAJVSAS crrv BASIC 



KANSAS CITY BASIC *- Baalc for Color Conputer 0S-9 with 
■ any new commands and sub-f unctions added. A full 
implementation of the IF-THEN-ELSE logic la Included, 
allowing neatlng to 255 levela. Strings are supported 
and a subset of the usual string functlona auch aa LEPT$, 
RICEJT$, MID$, STRINC$, etc. are Included. Varlablea are 
dynamically allocated. Aleo Included are additional 
feat urea auch as Peek end Poke. A muat for any Color 
Computer user rusaing OS-9. 

CoCo OS-9 $39-95 
LSORT 
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LSORT - A SORT/MBRCR package for OS-9 (Lmwel I 6 U only). 
Sorts records with fixed lengths or variable lengths. 
Allows for either ascending or descending sort. Sorting 
can be done In either ASCII sequence or alternate 
collating aequence. Right, left or no justification of 
data flelda available. LSORT Includes s full set of 
comments snd errors messsges. 

OS-9 $85.00 
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I-TAUt 

A C- Mod em/Hmrd ware Hookup 

I-TALK conalata of two dlaka and a special csble, the 
hookup enables s 6809 SWTPC computer to dump UnlPLEX 
files directly to c he UnlFLEX MUSTANC-020. This is the 
OHLY currently available method to transfer SWTP 6809 
UnlPLEX files to s 68000 UnlPLEX ayates. Clnrtx 6809 
uaers may dump a 6809 UnlPLEX file to a 6009 UnlFLEX five 
loch dlak and It Is readable by the WSTANC-020- 

The cable Is specially prepared with Internal con- 
nectlona to match the non-atandard SWTPC SO/9 1/0 Db25 
connectora. A special SWTPC S+ cable aet Is also 
available. Users should specify which SWTPC system he/she 
wishes to communicate with the MUSTANC-O20. 

The X-TALK softwsre is furnished on two disks. One 
eight Inch disk contains the S.E. MEDIA modem program C- 
M0DKM (6809) the other dlak la a MUSTANC-020 five Inch 
dlak with C-M0DEM (60020). Text and binary files may be 
directly traosfered between the two systems. The C-MODEM 
progrsms sre unaltered snd perform as excellent modem 
programs also. 

X-TALK csn he purchased with or without the special 
csble s, but this speclsl price Is available to registered 
MtJSTAJC~020 users only. 

X-TALX Commlaee (cable* 2 disks) 99.95 

X-TALZ Softwsre (2 disk otiiy) $69.95 

X-TALE with CM0DEM Source Included $149.95 
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A FLRX hlerarchal Disk Directoiy Program 

HIER is s modern hlerarchal storsge system for users 
under PLEX. It anawera the needs of those who hsve hard 
disk capabilities on their systems, or many files on one 
disk - sny sire. 

Using BIER s regulsr (sny) F.LEX disk (8 - $ - hsrd 
disk) csn hsve sub directories. By this method the 
problems of assigning unique nsmes to files Is less 
burdensome. Different files with the exact ssme nsme may 
be on the ssme disk, aa long aa they are In different 
directories. For the Winchester user this becomes s 
must. Sub-directories sre the modern dsy solution thst 
sll current lsrge systems use. 

Each directory looks to FLEX like s regulsr file, 
except they hsve the extension '.DIR'. 

A full set of directory handling progrsma are Included, 
making the operation of tWSM. simple and straightforward. 

A speclsl Inst sll pscksge is Included to instsll BIER 
to your particular veralon of FLEX. Some aasembly 
required. Install Indicates each byte or reference 
change needed. Typically - 6 byte changes In source 
(furnished) snd one aasembly of EUSR Is sll thst Is 
required. No progrsmmlng required! 

* Introduction Speclsl * $69.95 
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PAT 



FAT - A full festure screen oriented TEXT EDITOR with sll 
the beat of "PIE (tm)". Por those who swore by snd loved 
only PIE, this Is for you! All PtE features snd much 
more! Too msny feat urea to Uat. And If you don't like 
these, chsnge or sdd your own. PL-9 source furnished. 
"C" source available soon. Easily configured to your CRT, 
with speclsl conflg section. 

Regular FLRX $129.50 
* SPECIAL OfTRODOCTIOM OPPER * $79.95 

SPECIAL PAT/JUST COMBO (w/eource) FLEX $99.95 

Note: J0ST In "<T source svsllsble for OS-9 
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PROGRAMMERS 4 0SEBS TOOLS 



SOLVI - OS-9 Levela 1 snd H only. A Symbolic Object /logic 
Verification & Examine debugger. Including Inline 
debugging, dlssssemble snd assemble. SOLVE IS THE HOST 
COMPLETE DEBUGGER we ha*m seen for the 6009 OS-9 aeries! 
SOLVE doea It all! With a rich selection of monitor, 
aaaembler, dlaaasembler, environmental, execution snd 
other mlscellsneous commands, SOLVE is the HOST POVRAFVL 
tool-kit Item you csn own! Yet, SOLVE la simple to use! 
With complete documentation , a an apt Everyone who hss 
ordered this pscksge hss raved! See review - 68 Micro 
Journsl - December 1985. Mo r bllnd T debugging here, full 
screen displays, rich snd complete In Information present' 
ed. Since review In 60 Micro Journsl, this is our fsstest 
movert 

Lewis I 4 H only - 0S-9 Regulsr $149.95 
* SPECIAL INTRODUCTION OFFER • $69.95 
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BAS-EDIT 



1AS-F0ZT - A TSC BASIC or XBAS1C screen editor. 
Appended to BASIC or XBASIC, BAS-EDIT la transparent: to 
normal BASIC/XBASIC operation. 

Allows editing while la BASIC/ZRAS1C. Supports the 
following functions: OVERLAY, INSERT snd DUP LIME. Make a 
editing BASIC/XBASIC programa SIMPLE! A GIEAT time and 
effort aaver. Programmers love It! NO more retyping 
entire lines, etc. 

Complete with over 25 different CRT termlnsl con- 
figuration overlays. 

FLEX, CCP, STAR-DOS Regulsr $69.95 
Uadted Special Offer: $39*95 
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C1DR1C 



CEORIC - A acreen oriented TEXT EDITOR with availability 
of 'MENU' aid. Macro deflnltlona, configurable 'permanent 
definable MACROS 1 - all atandard featurea and the faateat 
'global' functlona In the weat . A simple, automatic 
terminal conflg program makea thla a real 'no haaael' pro- 
duct. Only 6K In aize, leaving the average aystem over 
165 aectora for text buffer - appx. 14,000 plua of free 
memoryl Extra fine for programming aa well aa text. 

Regular $129.95 
* SPECIAL INTRODUCTION OFFER * FLEX $69.95 
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PASC 

PASC - A Flex 9 Compiler with a definite Pascal "flavor". 
Anyone with a bit of Pascal experience should be able to 
begin using PASC to good effect In short order. The PASC 
package comes complete with three sample programs: ED (a 
syntax or structure editor), EDITOR (a simple, public 
domain, screen editor) and CHESS (a simple chess 
program). The PASC package comes complete with source 
(written In PASC) and documentation. 

FLEX $95*00 A 
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K-BBSIC updates are nom available. If goo 
purchased K-BflSIC prior to Jnlg 1. 1985 
and nrish to have gonr K-BflSIC updated, 
please send $35 enclosed nrith gonr master 
disk to Southeast madia. 

K.-BHSIC under OS-9 and FLEX mill now compile 
TSC BASIC. IBHSIC and XPC Source Coda Files 



Telex 5 106006630 



(615)842-4600 



2-4600 m 

% %% ft wAlf 

5900 Cassandra Smith Rd. 
Hixson, TN 37343 

lor Information 
Call (615) 642-4001 

CoCo OS-9- FUEX" 

SOFTWARE 






tL — BH5IC nom makes the multitude of TSC NBRSIC Software 
ouollable for use under OS-9. Transfer your fouorkte BRSIC 
Programs to OS-9, compile them, Rssemble them, and 
G3QC3CBCD — usable* multi-precision, familiar Software Is 
running under your fauorlte Operating System! 

K— BASIC (OS-9 or FLEH), Includjj iff the Rssembler 

!!! Special!!! ^JJaMJC $ 99.49 





Features 



Sculptor 



Facts 



nu mulftoh system 

* fm^wrtul kmafh <j 
taJwrwuanwH 



THE PATkAt .1 

WtHh e *» e f v Jiftaiipnwn* « vUen > \tm w*e* 






AN fr.srABLfeHt.Cl LEADER 

St ua*- ma stae* «*il by jManannah w*o *#*dfd * 

■mj$n^ttw iWu«Vjfran« hn J *Mt< ■tieTiefree i *W »•?*<* e 

* emit* e ■*■*<■* ever n 






5*"folLM 



DATA DICTIONARY INDE XiNG Tf iCHNlQUF 

£*.*|k/m#yto«< n ,*nejre<i*cap0 StM*«o» merger* m H tn* »«dr« fur 

laa n n > ' > +m wjp» n. a* a»»affd iimlrn if aeei ieii ■ ■ i ti n 1 1 r 

«4^1A^ hat Twfl! tare m»(w<HM<n . odtd **» ov dOW «r 

INPUT DATA VALIDATION 

«n*fc 

«*«».-* bv a 



rV«arV(KV» 



RKLA1KINAI OPttfATOHS 



Lm»9taoora«4at«o 
Of«av« 9ten w oyuai id 
N»*«Muel*> 



DATAFli STRUCTURE 

^-^SX^aenSBKi. FIND OUT MORE fesjsr&ssu- AR ™^£S IATORS 

SYSTEM INDEPENDENCE 



SPECIAL FEATURES 

O FuXdM»e1vw» 



wbefcnf MMKP* II«KkiiifvI 

_■>■»« 



NeMpi na uet Pe«4 * *i 



APR JCATHXH POKlABl-TTY 

M 4*1*, >ri u itHmwrt hf.u .i HV i nil ii n ejn * >fl « ilai »#t ■ J 

S, uH** » me*-* «*****>"■ ¥<*mi* J r > eiiy eje , ae i* ■ ■■ 

i«tenl eepwW and wdtaiH ecm ei m l a * . em trr Be 1 
pnxyafrw rartmi<««liiwinAtiwwtam li^ 
vihwr wtWf* (hn rrekartt trul iWe H^hi I* ' *i »** ti 4 




eefwm pmin |lto 
It Mehe date e 



MAXIMA AND MINIMA 
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PROGRAMS 



ll.-yMWM ikHned [e^atne end 



P^aWebtOCWn-in 



SPEE0 AND EJTX ft NCY 

V -»• e ww* * ten Jtrii ft*** wtd 

beijltw % * -*^p ftp^ri^ei m lm;a**ar ■ oeivaVd *. + 
<qy e ^ ae rami W e l i |Bfe **wh miin wflti ApHM 



INTElViATIONALLYACCEFrFE) 

** * wa>» etftf tapM e i n ' ai*J e wvp «*se* v ^ >»shj»w VM 
■tw rt n t aft rieai jgieke i fc* i, *t tee» ih w fcej tf Hull Awrrer 
yyahanr *t tw »■> rt< fty*a*l**4* rtw Am*mi *• e*kl I u««^ 

0S-9 / UniFLEX — 

IBM PC ZenlK — $t9S.00/$J 75.00 

MS DOS Network — ■ ** UNIX 

* Fyll De*eiope«*Ht R*ckaic« ** Run Tlett P*ckjiR<» Only 
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R*Mfcai*ft!.k» 



Report nrr^an)r«»Tpw» 



f * aa\ *J id «-> fKutfWfki -rtd 
i, ^■fe.^J iei. ■■ i 
fnV|v> Wt e l* hmiWHil Mi* 



Sculptor Tor 68020 

OS-9 and UniFLMX 

$993 



68000 UniPLEX — 

Alton Zenix — $J5f 5.00/^265.00 



-- $595e0O/$J 15.00 



KS DOS — 
* ** PC DOS — * 

Full OEK aad Dealer Discount* AvaU abief 



3T 



9 

(615)842- 



% 



Telex 5106006630 

2-4600 ft 

^f ft ttlif 



5900 Cassandra Smith Rd. 
Hrxson, TN 37343 

for information 
Call (615) 842-4601 

CoCo OS-9" FLIX" 

SOFTWARE 




fHSSEmBLEHSl] 



ASTRUX09 irons Southeast Media — A "Structured Assembler for the 
6809" which requires the TSC Macro Assembler. F. CCF - J99.95 



Macro Assembler for TSC -- The FLEX STAUMRO Assembler. 

Special — CCF $35.00; 



F $50.00 



05M Extended 6809 Macro Assembler from Lloyd I/O. — Provides local 
labels. Motorola S-ricords, and Intel Hex records; XREF. Gene- 
rate OS-9 Memory motfules under FLEX. FLEX. CCF, OS-9 $99.00 

Relocating Aiseatller w/L1nklsg Loader from TSC. -- Use wUh many of 
the C and Pascal Cottiers. F.CCF S1SO.0O 

MACl. by Crahaa Trott froa kttodrtis* Micro Pjateaa — Co-KestdenL 
Editor and Avseabler; fast Interact Eve A. L. Proftraaalng for Basil 
to otcdtUB-ilxed Program. F.CCF - $75.00 

OMCZ — MACE w/ Cross Aneabler for 680Q/1/2/V8 F.CCP - 598.00 

7£VK CROSS ASSMJLIIS froa Coapater Syateai Cooaalcaats — 

(REAL ASSEMBLERS, NOT MACRO SETS) Specify Tor I80k, 6502, 
6801, 680*. 6805. 6809, Z8, Z80, 8048, 8051. 8085, 68000 
aodular, free-a tending cross-seseablers in C. with 
load /unload utilities and macros. 
FLEX, CCP. OS-9. UnlPLEX: 

t9ch $50.00 or Any 5 for $100.00 or ALL $200.00 
8 bit (not 68000) sourcss for additional: 

Each $50.00 or Any 3 for $100.00 or ALL $300.00 

IA$M Cross Assemblers for FLU front Coaptisemc Ltd. — This set of 
6800/1/2/3/S/8. 6301. 6502. 8080/S. and 280 Cross Assemblers 
uses the familiar TSC Macro Assembler Comnand Line and Soruce 
Code format, Assembler options, etc.. 1n providing code for the 
target CPU's. Complete set, FLEX only - SI SO. 00 

CHASM from Lleyl 1/0 •• 8-81 1 Macro Cross Assembler with same 
features as OSM; cross-asseable to 6800/1/2/3/'/ 5/ 8/9/11. 6502, 
1802, 8048 Sers, BO/BS, Z-8, Z-80, TMS-7000 sers. Supports the 
target chip's standard mnemonics and addressing modes. 

FLEX. CCF. OS-9 Full package — 5399.00 



CftASPfl 16.32 from Lloyd I/O — Cross Assembler for the 

FLEX, CCF, OS-9 $249.00 




♦* sairvtac •• 

Add 22 U.S.A. 
(■in. U.XX> 

lot air ravels* 



DISflSSEITlB. 



SilPE* SLEUTH from Computer Systems Costal U-ts — Interactive 
Disassembler; extremely POWERFUL! Disk File Binary/ASCII 
Examine /Change. Absolute or FULL Olsassembly. XREF Generator. 



Label "Name Changer*, and Files of "Standard label 
different Operating Systems 
Color Computer 
CCO (32K Req'd) Ob J. Only $49.00 
CCF. ObJ. Only $50.00 
CCF. w/ Source $99.00 
CCO. ObJ. Only $50.00 



for 



SS-50 Bms (all a/ A.L. 
F, $99.00 

U. $100.00 
0, $101.00 



OYIAMITf. * from Coapater Systems Center -- Excellent standard 
"Batch Mode" Disassembler. Includes XREF Generator and 
■Standard Label" Files. Special OS-9 options w/ OS-9 version. 

CCF, ObJ. Only $100.00 CCO, ObJ. Only $ S9.9S 

F. * " $100.00 0. * * $150.00 

U. " " $300.00 



PRDGRflmmiilGlLBIlGUHGESl 



o 



PL/9 froa atndtaeh Micro Sy»c«m* — 8y Crshsm Trott. A conblnstlon 
Edttor/Coapller/Debugger. Direct source-to-object compilation 
delivering fast, coapect, re-entrant, ROH-able. FIC. 8 6 16-bit 
Integers 6 6~dlgtt Rest nuabirs for all real-world problems. 
Direct control over ALL Syatea reeoureei, Including interrupts, 
Coaprehenilve library eupport; simple Mschlne Code Interfere; 
«tep~by-»tep tracer for lnacant debugging. 5tt* page Manual 
with tutorial guide. P. CCF - $191.04 

MMIMSICAL from Mlmtlcal Developments — Mow supports Real fcaabera. 
"Structured Programming* WITHOUT losing the Speed and Control of 
Assembly Language! Single-pass Compiler features unified, user* 
defined 1/0; produces ROMable Code; Procedures and Modules 
(including pre- complied Modules); many "Types" up to 32 bit 
Integers. 6-d1e.lt Reel Haavmrs. ununited sized Arrays (vectors 
only); Interrupt handling; long Variable Names; Variable 
Initialization; Include directive; Conditional compiling; direct 
Code Insertion; control of the Stack Pointer; etc, Run-Time 
subroutines inserted as called during compflatlon. K rmelly 
produces 101 less code than PL/9. F and CCF - (19S.00 

C Compiler from Ulndmsn Micro QflmM* by James HcCosh, Full C for 
FLEX except bit-fields, including an Assembler. Requires the TSC 
Relocating Assembler If user desires to Implement his own 
Libraries. F and CCF - 1295.00 

C Compiler from Istrol — Full C except Doubles and Bit Fields, 
streamlined for the 6809. Sellable Compiler; FAST, efficient 
Code. More UNIX Comestible than most. 

FLEX, CCF. OS-9 (Level M OILY ) , U - $375.00 



PASCAL Compiler from Lucldata — ISO Based P-Code Compiler, 

Designed especially for Microcomputer Systems. Allows linkage to 
Assembler Code for maxlnum flexibility. 

P and CCF 5" - $99.95 K 8" S99-95 

PASCAL Coapllar froa OaafaSeft (now CsrtlfUd Smftvavm) — For the 

rtOPESSlOtAL; ISO Baaed, Nitlve Code Compiler. Prlaarily for 

Real-Tlae and Process Control applications. Powerful; Flexible. 

Requires s "Motorola Coapstibls" Relo. Aiab. and Unking Loader* 

f and CCF - $425.00 One Year Maine, - $100.00 

t> BASIC froa LLOYD 1/0 — A "Native Code" BASIC Compiler which Is 
now Felly TSC 1BASIC compatible. The compiler compiles to 
Assembly Language S urce Code. A MtH, strsmallmed. Assembler is 
now included allowing the assembly of LARGE Complied K-BASIC 
Pr grams. Conditional assembly reduces Run- time package. 

FLEX. CCF. OS-9 Compiler wit* Assembler - $199.00 

CJWUCM COBOI. from Coapusease Ltd. — Supports large subset of ANSll 
Level I COBOL with many of the useful Level 2 features. Full 
FLEX File Structures, including Random Files and the ability to 
process Keyed Files. Segment and link Targe programs at 
runtime, or Implemented as i, set of overlays. The System 
requires S6K and CAN be run with a single Disk System. 

FLEX. CCF: Normally S199.00 
Special lmtrotfmemory rHce (while in effect) — $99.9$ 

FORTH froa Stearns Electronics — A CoCo FORTH Programming 
Language, Tailored to the CoCo I Supplied on Tape, transferable 
to disk. Written 1n FAST ML. Many CoCo functions (Graphics. 
Sound, etc.). Includes an Editor. Trace, etc. Provides CPU 
Carry Flag accessibility. Fast Task Multiplexing. Clean Interrupt 



Mandllno, etc. for the "Pro*, 



"FLEX is a Iradamaik ol TeChniCet Systems Consultants 
-OS9 « a Iradenv* 0* MKjroware 

111 Plevasaft pacify 




Excellent "Learning" tool! 

Color Computer 0*1 Y - $98.95 



OfcmaT-aTtllfcJ Systwaa 



Sfzit III 



torn liability 
F « FLEX, CCF 

O rr OS-9. CCO 

U » UhiFLFX 

OCD • Color Coi%xjt*f W»k 
OCT - Color Computer Tape 
II 



Cftfor Comptiter FLEX 
Color Computer OS-9 
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ftasK09 lief from Soothe* St Mtdie — Thft m»ilc09 Crmss fttf*r**C* 

Utility 1s « Bas1c09 Prograa which will produce * "pretty 
printed" listing with e«ch line numbered. followed by a complete 
cross referenced listing of all variables, external procedures, 
and line numbers called. Also includes a Program List Utility 
which outputs a fast "pretty printed" listing wfth line nuflfters. 
Requires 8as1c09 or RunB. 

& CCO obj. only — Uf.fS; w/ Source - S79.95 

Ueliati fUCAL PTTLITTJE* (teealrxta LPCHUTA e*mc*l var 3) 

XUf — produce a Cross Raferenca Uatlnf of any text; oriented to 

Pascal Source, 
UCI47VC — Include other Fllee lo e Source Text* Including Binary; 

unlimited nesting capabllidee. 
PlOPILII — provide* an Indented, Numbered, 'St ructogrsw" of a 

Pascal Source Teat file: view ths Overall structure of lerje 

programs, profraa integrity, etc. Supplied in faecal Source 

Cade; requires compilation, 
P, OCP Emn Utility V - $40.00. 6* - $50.00 

DUI fro* Sootheatt Media — A UnlFUX "basic" Oe-Compller. Re- 
Create a Source Listing from UniFLEX Called basic Programs. 
Worls w/ ALL Versions of W09 UnlFLCl basic. II - 1219. tS 

FULL SCiai romn DISPIAT from Campeter %tttM Csajsajltamu -- UC 
Extended BASIC program supports any Serial Terminal with Cursor 
Control or Heaory- Napped Video Displays; substantially extends 
the capabilities of the Program Oesigner by providing a table- 
driven method of describing and using Full Screen Displays. 

f aod CCP, U - $35.00, w/ Source - $50.00 



DISKjUTILITlESl 



OS-* IDInk from Seat tea it Ptodfe -- For Level I only. Use the 
Ex teamed Memmry capability of your SMTPC or dml* CPU card (or 
similar format DAT) for FAST Program Compilex. CMO execution, 
high speed Inter-process communications (without pipe buffers), 
etc. - SAVE tnat System Memory, virtual Dist size Is variable 1n 
«X Incromenti up to 960K. Some Assembly Required. 
- Lemal [ OILY — DS-9 obj. only - W9.95; w/ Source - SI49.9S 



o 



0-F from Southeast nedW — Written in BASIC09 (with Source), 
Includes: IIFOtMAT. a MSIC09 Program that reformats a chosen 
arnoont of an 05-9 disk to FLEX Format so it can be used normally 
by FLEI; and FLEl. a 8 AS [COT Program that does the actual reed 
or write function to the special D-f TtiMfmr 01st; user-friendly 
■enti driven. Read the FlEl Ofrectory. Delete FLEX Files, Copy 
both directions, etc, FLEX users use the special dist just like 
any other FLEX disk. %tEO*L tO eUY OTOE 0-Stt.*S 

GOPTmitT fron Southeast mmdfe — Copy LAKE Disks to several 
smaller dlsts. FLEX utilities alio** the oectup of AJV lire dial 
to any SMALLER size diskettes (Hard Olsk to floppies, B" to *", 
etc.) by simply Inserting diskettes as requested by COPHW.T. 
No fooling with directory deletions, etc, COPfflDtT.Cftft 
understands normal "copy* syntax and keeps up with files copied 
by maintaining directories for both host and receiving disk 
system. Also includes ftAttUm.DV to download any size "random* 
type file; «f*T0t£.CP» to restructure copied "random" riles for 
copying, or recopying bact to the host system; and FPEELImt.OV 
as a "bonus" utility that "relinks" the free chain of floppy or 
hard dist. eliminating fragmentation. 

Completely documented AssmaaVty Unemtme Somrcm trims fmclmdmd. 

ALL «. Programs (FLEX, 9" or 5") 199. SO 

COPYCAT from Lucldata — Pascal MQT required. Allows reading TSC 
Mlni-FLCX, SSB DDS68. and Digital Research CP/N Disks while 
operating under FLEX 1.0, FLEX 2.0, or FLEX 9.0 with 6000 or 
6609 Systems. COPYCAT will not perform miracles, but, between 
the program and the manual, you stand a good chance of 
accomplishing a transfer. Also Includes some Utilities to help 
out. Programs supplied in Med liar Semrce Cede (Assembly 
Language) to help solve unusual problems. 

F and CCF 5" - ISO. 00 F 6* - U5.00 




am smiettms ** 

ASS 21 U.l.X, 

{■In. 11. %Q) 

XSd 51 i«tf*C* Jr-nl|n 

101 xtr r* f «iea 



(615)842-4600 



Telex 5106006630 



1842-4600 m 

ejfctfll Mi? 

^r $iii§ 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

for information 

call <61S> 542-4601 

CoCo OS-9'" FLEX' 11 

SOFTWARE 



fLfJC 919Z OTIUTU9 fro. Coa a Pa x # r •/•team Cammmlteaite — light (I) 
different Asesably Language (w/ Source Code) FLCX UtUltlei for 
every fill Vaere Too] bo.: Cost * PIU Mich CMC mrrere; Test Disk 
for errors; Ceea^ce ceo a^mm; a fast QLel laame m 1 Progr am| Idle 
•lab. fectere; Lleearlse frmm-Caml* On the Dlak; print Dies 
Idmmtiricetlem; and Sort and teelece the Disk Directory (In 
sorted order). — PLOt — Ten XSASIC Progtaa* Including; A 
taJIC temegmamemr **th eTTKAa over -ftttMT like check for missing 
lebel definitions, processes Disk to Disk Instead of In Meeory, 
etc. Other progress Gaspare, Bergs, or Cm aerate Updetoa 
between two BASIC Progreas, cheek BASIC Se*eeace lashers, 
compare teat aaiaBfeBzassad files, aod I Prograaa for eetafcllehlng a 
Heater Dlractery of several Oleics, aod sorting, selecting, 
updating, end printing peglneted lletlngi of thcee files. A 
BASIC Creae-lafareaea Frograa, written in Aeeeeibly Language, 
which provtdae ao I-ftaf Listing of the Variables and Reserved 
Words lo TOC SAJIC, OmUT, and I III II 1ASIC Ftograma. 

ALL Utilities lm 1-*a msxtrcm (either iA5TC or A.].. Source Code). 

P end CCP - $30.00 

mmllC OtiUtlma CMLT for OmlTLtl — $30.00 



communiCRTions 



I 



CMODCP) Telecommsa1cat1oas Program from Comfater Syatema 

Coaialteats, lee. — Henu- Driven; supports Dumb-Terminal Node. 
Upload and Download 1n non-protocol mode, and the CP/M "HodemT* 
Christensen protocol mode to enable comeunl cation capabilities 
for almost iny requ1reex*nt. Written In V. 

FLtX. CCF, DS-9. UniFLCX; aith complete Source - $100.00 

without Source - ISO. 00 

XDATA from Smmtmeatt Media — A COpHUIICATIOI Package for the 
UalFLCl Operating System. Use with CP/M. Main Frames, other 
UnlFLCx Systems, etc. Verifies Transmission using checksum or 
CRC: Re- Transmits bad blocks, etc. U - tftm.tf 



G H m E J 



'FLEX »s a t*at*Knjvk of Tmctwacm 1 Syile*M Con*oAani» 
'0S9 is a IraOema/li o< MKrowwe 



HAPICH - 6609 Chess program from S— tamest Nmaia — Requires FLEX 
and Displays on Amj Type Terminal. Features: Four lewis or 
play. Swap side. Point scoring system. Two display boards. 
Change skill level. Solve Checkmate problems In U2-J-4 moves. 
Nake move and swap sides. Play while or blact. This 1s one of 
the strongest CMCSS programs running on any microcomputer, 
estimated USCF Rating 1600% (better than most *dtib* players at 
higher levels). F end CCF - STf.tS 



JtjmLAmhlllty I 
r - T\ZX» (XT • Col^r Comcaiter FLTX 
O «• Ce>»9, OTO * Color Computer OR-9 
o • unirurx 

OCU • Color Computer Disk 
OCT - Color ComRiter Tape 
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(615)842- 



Telex 5106006630 



2-4600 M 

^f to St if 

5900 Cassandra Smith Rd, 

Hixson, TN 37343 

for information 

call (815) 842-4801 

COCO OS-9" FLEX'" 

SOFTWARE 




v WOBD|FHOCESSinG 



SCRE0IT0R III from HlUr«« Micro Systems -- Powerful Screen- 
Oriented Editor/word Processor. Almost SO different commands; 
over 300 psgei of Documentation with Tutorial. Features Kultl- 
Cotumn display and editing, 'decimal align' columns U*D add them 
up automatically), multiple keystroke macros, even/odd page 
headers and footers. Imbedded printer control codes, all 
justifications, 'help* support, store common command series on 
disk. etc. Use supplied 'set-ups*, or remap the keyboard to 
your needs. Except for proportional printing, this package will 
00 IT AUl 

6800 or 6809 FLEX Or SS8 DOS. OS-g - H76.0O 

1TTLO-61API from Croat flalea Computer Cm. — A full-icnin 
or looted W08D PROCESSOR — (usee the 51 x 24 Msplsy Screeoe on 
CoCo PLEX/STAR-00S. or r»J Wordpek). Full ecreeo display and 
editing: aupporti the Daley Wheal proportional printers. 

mm* PRIOR — > CCP and CCOJ - $99.95, F or - SU1«9S. - S2 *L* j 

ITTLO-IPILL from Crest Platan Compmtor Co, -- Faat Computer 
Dictionary, Complements Stylograph, 

-> CCP and CCO - 569.95, F or - J».«, U - $1*9.95 



iTTtaVsZeSI fros Croat Plelmm eommster Cm. — Herge Hailing Ust to 
"ForeT Lettera. Print Multiple Pllea, etc.. through Stylo. 

— > CCP and CCO - $59.95, F or - $79.95. U - 5 in. 95 



JUST froi Southesst Nadla — Text Formatter developed by Ron 
Anderson; for Dot Matrix Printers, provides many unique features. 
Output "Kurmatt**!" Trxt *» ll>r Display. Use the PPR1HT.CKD 
supplied (or producing mulr Ipii* copies of the "Kormai led" Tent on 
the Printer INCLUDING IHItDDID PtJirTTg 01m\A»Tj& < vt! ry useful at 
Other times alao, and vnrU> the price ot the program by Uaelf). 
"User Cemftgureble" for adapting to other Printers (cornea set up 
for Epson M.X-&U with CrsUrax); up to ten (10> Imbedded "Printer 
Control Commands". Compensate* (or a "Double Width** printed line. 
Include* the normal Line width, margin. Indent, psragr*ph, ipace, 
vertical skip lines, pegs Length, page nuoberlng, centering, fill, 
Justification, etc. Use with PAT or any other editor. 

* Nov supplied as a two disk set: 
Disk PI: JUST?. CM) object file. JUST2.TXT PL9 source: FLO - CC 
Disk #2: JUSTSC object and source In C; fLtl - OS* - CC 

The JTSC and regular J0ST C sourer Are two separate 
programs. JTSC coipllei to s version that expects TSC Word 
Processor type comma ode. (,pp ,*p .ce etc.) Crcat for your older 
text fllea. 



The C source compile* to a stsndard syntax JUST.OID 
object file. Using JUST ayntax <,p ,u ,y etc) With all JUST 
function! plui xevoral additional printer formatting functions. 
Reference the JUSTSC C source. For those wanting an excellent 
RU0CCT PR I CEO wnrd processor, with features none of the others 
have. This Is it! 

Olsk {}) - PL9 FLEX Version only - F A CCP - $49.95 
Disk Set (2) - P 4 CCF 4- 059 (C version) - $61.95 

SPSLL1 'Computer Dictionary" from Soutbeait Media — OvTX 
150*000 wordal Look op a word fros within your Editor or 
Word Processor (with the SPB.CKD Utility which operates In 
the PLBX UCS). Or check and updste the Teat after entry; 
ADD WORDS to the Dlctlonery, "Flsg" questionable words in 
the Text, 'View ■ word In context" before changing or 
Ignoring, ecc. SPBLLI first checks ■ "Cooson word 
Dlctlonsry - , thsn ths normal Dictionary, then a 'Personal 
Word List', and finally, any 'Special Uord List" TOM may 
have specified. SPILLS alao allows the uss of Small Diak 
Storaga systems. 

11 SPECIAL LOTTED TIME OFFER II F and CCP - $99.95 



o 
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XDKS from Westchester Applied Business Systems — Powerful 
DBMS; K.L. program will work on a single sided 5" disk, yet 
is P~A"S-T. Supports Relational. Sequential, Hierarchical, 
and Randoa Access File Structures; has Virtual Mesory 
capabllltlee for Claat Data h***m. XDKS Lewi I provides 
an "entry level" Syatea for defining a ftata &*mt t entering 
and changing the Dats, and producing Reports. XDKS Level 
11 sdds the POWERFUL "CgKERATB - facility with an English 
Language Command Structure for manipulating the Data to 
create new File Structures, Sort, Select, Calculate, etc. 
SDKS Level 111 sdds special 'Utilities' which provide 
additional ease In setting up a Data Baae, such as copying 
old data Into new Data Structures, changing System 
Parameters, etc. XDKS Level IV sse Westchester Applied 
Business Systess sd this Issue. 



XDKS System Kanual - $24.95 



XDKS Ul I - P A CCF - $129.95 
XDKS Ul n - P A CCP - $199.95 
XDKS Lei m F A CCF $269.95 
XOKS Ul I? - P A CCF - $350.00 
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Opgrsdes to Ul 17 - $250.00 

miSCELLHnEDUSl| | 

TAIULA RASA SPRfAOSNIET fros Computer Systems Consul Uft is — 

TABULA RASA Is similar to DCSkTOp/PIAN; provides u« of tabular 
computation schemes used for analysis of business, sales, and 
economic conditions. Menu-driven; e* tensive report-generation 
capabilities. Requires TSCs Extended BASIC. 

P and CCP. U - $50.00. w/ Source - $100.00 

OY MACAU from Computer Systems Center — Electronic Spread Sheet 
for the 6609. 

F, SPECIAL CCF and OS* - $200.00, U - $395,00 

FULL SOt£« INttSTQtV/lftP from Coapster Systems Comsoltants — Use 

the Full Screen Inventory System/Materials Requirement Planning 
for maintaining Inventories. Keeps Item field file in 
alphabetical order for easier inquiry. Locate and/or print 
records matching partial or complete item, description, vendor, 
or attributes; find backorder or below stock levels. Prlnt-outS 
In Item or vendor order. NRP capability for the maintenance and 
analysis of Hierarchical assemblies of Items In the Inventory 
file. Requires TSCs Extended BASIC. 

F snd CCF. U - $50.00. w/ Source - $100.00 

FULL SCEECR NAILIBC LIST from Comjmter *»ttJts ComtmTUnU — The 
Full Screen Hailing List System provides a means of maintaining 
simple afillng lists. Locate all records matching on partial or 
complete name. city, state, rip, or attributes for Listings or 
Labels, etc. Requires TSCs Extmmded BASIC. 

P and CCF, U - $50.00, w/ Source - $100.00 

DIET-TRAC ForecasUr from Soutmeoit Jtedfa — An XgASfC pragrio 
that plans a diet In terms of either calories and percentage of 
carbohydrates, proteins and fats (C P Gt) or grams of 
Carbohydrate. Protein and Fat food exchanges of each of the six 
basic food groups (vegetable, bread, meat. Skim milk, fruit and 
fat) for a specific Individual. Sex, A**, Height. Present Height, 
Frame Size, Activity level and Basal Ketabollc Rate for normsl 
individual are taken Into account. Ideal weight and sustaining 
calories for any weight of the above Individual tre calculated. 
Provides number of days and dally calendar after weight goal and 
calorie plan is determined. 

F - IS9.9S. U - $».95 
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horizontal reference signal is compared to 
the H sync signal from the RMI and thus forms 
a PLL locking the 36 Hhz oscillator such that 
the horizontal sync has the correct phase 
relationship. PAL identification is obtained 
from the subcarrier lock system 
(indentification detector, PAL Plip Flop). 
The internally generated PAL chroma is then 
controlled from this identification phase. 
In the NTSC mode, the identification system 
is disabled. 

Composite Video Generation 

The red, green and blue (RGB) analog 
signals from the RMC are used to generate 
composite color NTSC or PAL signals. First, 
color difference and luminance (Y) signals 
are generated by resistively matrixing RGB. 
The color difference outputs of the resistive 
matrix (R-Y and B-Y) then drive two double 
balanced chroma modulators. The carriers for 
the modulators are supplied in quadrature 
from the divide by four ring counter output 
of the crystal oscillator. The modulator 
outputs are combined to form the chroma 
signal and are added to the Y signal along 
with composite sync to form the complete 
composite color video signal. In the PAL 
mode, the R-Y color difference signal changes 
polarity on alternate horizontal lines. 

In the remote mode, the phase and the 
amplitude of the chroma signal is matched to 
that of the external video signal so that the 
two composite color signals are completely 
compatible and may be displayed in an overlay 
format by operating the video enable change 
over switch. 



form a chip 
thie basic 



Building a RMS based graphics system 

A general RMS system based on a MC68000 
microprocessor is shown in figure 5. In such 
a system, the RMS is assigned 1 megabyte of 
the 16 megabyte address space by decoding the 
upper four address lines to 
select for the RMS. In 
configuration, the remaining 19 lines, plus 
Upper Data Strobe, are connected to the 
system X bus through three 74ALS257 
multiplexers. The 20 address lines are time 
division multiplexed along with RMS memory 
accesses using only 10 pins. 

The data bus is interfaced to Port A 
and Port B of the RMC using two packages of 
74ALS244 bus drivers and two packages of 
74ALS374 octal latches. The dynamic RAM is 
organized in byte-wide banks. Banks and 1 
are used together to address 16-bit words and 
separately to address bytes. Banks 2 and 3 
are used similiarly. Banks 1 and 3 are 
always the least significant byte of a 16-bit 
word and are connected to Port A, while the 
most significant byte, Banks and 2, are 
connected to Port B. 

The system works with a 8 Mhz version 
microprocessor for which the RMI provides 
both the clock (7.95 Mhz) and the asychronous 
handshake, DTACK. In higher performance 
applications, the designer may supply a 
separate higher frequency clock to the MPU , 
however, access to the RMS will always occur 
at the RMS rates. 
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Tha vldao intarfaca block ahown in 
figura 5 can ba ona of savaral typaa of 
intarfacaa. Tha aiaplaat intarfaca ia to 
buffar tha RGB and coapoalta aync than driva 
a aonitor dlractly. In othar applicationa, 
tha choica sight ba to craata a coapoalta 
vldao aourca r uaing tha MCI 37 7, RGB encoder, 
or in ovarlay work, uaa tha MC137B, ovarlay 
aynchronizar. Additionally, aaparata 
horizontal and vartical aynca can ba derived, 
aa raqulrad by aoaa aonltere, providing a 
variaty of waya to intarfaca tha output 
vldao. 

Thia baaic ayetea configuration can ba 



axpandad or compraaaad with ainiaal hardvara 
iapact froa application to application. It 
haa numaroua ayataa variablaa dafinad for tha 
ayetea deeigner,yet allova anough freadoa for 
a cuatoa daaign. Tha baaic 68000 ayataa can 
ba lBBlaaantad in a 6B00B ayataa for coat 
effective applicatlona without aacrlficing 
aoftwara afforta. Miniaua hardwara 
applicatlona can uaa tha KC6909E 
microprocessor with only ona bank of aaaory. 
Again, tha RMS will configure tha corract 
tlaing for that KPU, while tha hardwara 
iapact conalat of changing tha MPU intarfaca 
logic in a pradafinad configuration. 
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QPL 



QPL - A Bold Seep Co Very High Level Language 

Thin la Part 2 of a aerlee of articles about the 
QPL programing language. QPL 1* available for Flex-9 
ayateae fro* Compiler Proilucra Unlimited, Inc. Phone 
(602) 991 1637 

In the flrat article, we covered many of the 
'vanilla' fear urea of QPL; the arithmetic, the 
coapare-branch-a-loop, variable naaes , and Input and 
output • 

In Part 2, we will dlacuaa the pattern Batching 
feature* of QPL. In the flrat section of thla 
Installment, we will conalder the varloua typea of 
pattern*, Including alternation, conditional aeslgnaent , 
and Special Patterns. In the aecond part of thla 
Installment , we will look ac examples of pattern 
matching. 

PATTERN HATCHING: 

What are the application* for pattern aatchlng? in 
QPL, w* use pattern Matching to do the following typea 
ot taeke; 

1. Determine If a atrlng atarta with a given pattern 

of character*. 

2. Determine If a etrlng atarta with any of eeverel 

elcernete patterns 
of characters. 

3. Determine if a atrlng atarta with a given pattern 
of rharaitertf, 

t»l loWcul hy ♦iiiiHhur ualtom i»l Hwr,trt i»r», 

4. Deteralne If a atrlng contains a given pattern of 
charectere, 

enywhere, not Juet at the etert. 
3. Extract eub~etrlnge froa j larger atrlng. 
6. Extract date flelde froa file records. 



In QPL, pettern aatchlng 
function HATCH, which tekee two a 
e pettern. For exaaple, we defl 
etrlng". To determine If STRINCl 
could write KATCH( STRING 1 ,"Th") 
eete the Succeee/Pell fleg which 
brenchlng ee deecrlbed in Pert 1. 
HATCH would eucceed. Note thee 1 
we heve deteralned thet STRINGI e 
do not care whet follow*. It cou 



le done by the built-in 

rgumenta; a etrlng, end 

ne STRINGI - "Thla le e 

eterta with *Th* , we 

The HATCH function 

can cauee conditional 

In the exaaple above, 

n thle pettern match, 

terte with 'Th' t but we 

Id be 'Thla' or 'That'. 



ALTERNATES: 

It la very coaaon to need to know If e etrlng 
eterte with eny of eeverel elternetea, for exeaple when 
interpreting command Input In a man-aachlne-lnterf ace 
altuetlon. To do thle kind of pettern- aatchlng, we 
auet creete e pettern which contelne not only text, but 
Inet ruction* to the MATCH function. Suppose we went to 
recognise color commande. We would creete e pettern of 
color elternetee by the following line: 

COLORS - "RED" | "YICLLOW" | "GREEN" | Ul | U2 | U3 
The pettern COLORS contelne not only the value* h»>t the 



It is very common to need 
to know if a string starts with 
any of several alternates, for 
example when interpreting 
command input in a man- 
machine-interface situation 



alternation Instruction '|' which le reed aa 'or'. Now 
we heve e pettern which cen be used to recognize eny of 
elx colore. The flret three It cen recognise ere 'herd 
coded" aa Quoted text literals RED, YELLOW, GREEN. The 
forth through sixth colore It cen recognise ere whatever 
Ul , U2, end U3 conteln. For exeaple, we cen make Ul - 
"BLUE". To uee the pettern COLORS In e HATCH atetement 
with STRINGI, we would write: 

MATCH (STRING I, COLORS). Ae before, If STRINGI eterted 
with eny of the colore contelned In the pettern COLORS, 
the match will eucceed. Now euppoae we wanted to know 
which color in the pettern COLORS marched STRING I. 
There ere two weye of getting thle information. One way 
la by the value returned froa match. 

VALUK RETURNED by HATCH 

The HATCH function return* a value which la the 
number of the elternete which aatched. The flret 
elternete le 0. To uee the velue returned by HATCH, we 
would rewrite the MATCH eteteaent above aa WHICH_0NB - 
HATCH (STRING J .COLORS). When we aay MATCH return* * 
velue, whet It mean* le that the aatch etetemen? le 
replaced by the velue It return*. So If STRINGI 
contelne M GREEN" , MATCH will return 2, end the 
HATCH( STRINGI i COLORS) pert of the eteteaent will be 
replaced by 2, eo thet It now reede WHICHONE - 2. 
Obviously, sfter the complete eteteaent executee, 
WHICHJJNE will heve the velue of 2. Thle telle ue which 
alternate aatched. 

The other wey to deteralne which elternete aatched 
la by uelnf conditional eaalgnamnt. 

CONDITIONAL ASSIGNMENT: 

Conditional eeelgnaent aeenii "It thle pettern 
aatchee, copy whet It aatched to e variable". In order 
to perfora conditional aeelgnaent, we uee the 
condlt lonel-eeelgnment operator, which le e period '.' 
or dot. To uee condlt lonel eeelgnaent with the pettern 
COLORS, we would rewrite COLORS ee follower 



COLORS 
FOUND 



"RED" | "YRLLOW" | "GAIEN" | Ul | U2 | UJ . 



Now when we uee the pettern COLORS In e HATCH eteteaent, 
If eny of the elternete colore aatch the value of the 
atrlng, that pert of STRINGI which aatchee will be 
eeslgned to FOUND. If there le no match, the value of 
POUND will be unchanged. It la Important to note that 
only that part of STRINGI which aatchee one of the 
elternetea of COLOR will be copied to FOUND. For 
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lnstence. If STRING1 • "YELLOW BIRD", when we perform 
Che KATCHCSTRINC1, COLORS) Chen FOUND will contain 
'YELLOW'. 

SPLITTING STRINGS: 

We sometimes wane Co epllc acrlnga for cexc 
analyaLa. For exemple, suppose STR1NG1 may contain 
elcher 'YELLOWBIRDS' or 'YKLLOWFlSK' or 'BLUEBIRDS' or 
'fcLUEFlSK'. We wane Co determine whac color we have, 
and weather they are fleh or fowl. We could do chle by 
asking a pattern: 



AKALYtt - ("YELMSJ" | "BUM") . CUCOh fc ("BIRDS* | "riSK") . AHMAl 
Mo*, euppoet STK1NCI - "tUjCHUDS". 



aaelgnment Le not done). SPLIT paccerns slso provide 
ue wlch s wsy Co determine If a long string contains 
snocher string somewhere In lc (ret her then Jusc sc Che 
sesre). 

SPAN: 

SPAK produces s pattern which Is Che loglcet 
Inversion of BRXAK pstcsrne. Thet is, s SPAN peccern 
will match s run of characters up until It finds s 
chsrscter which le not In the SPAN argument. SPAN PAT 
- ("1234567890") creetes s peccern which will match s 
string of character* up until It finds snythlng which Is 
not s number character. Thle peccern of sll numbere Is 
usoful for determining If a string la a numeric 
Integer. 



MATCK(STK1NC1, ANALYZE) wilt proceed ae followe: 
Try 'YELLOW* - no match there 

Try 'BLUE' - Chst ostchee, ssslgn 'BLUE' to COLOR. 
Reeume natch scsn from end of "BLUR' 

Try 'BIROS' - thst letches, ssslgn 'BIROS' to AN1NAL 
Set success fleg end return (the flret alternate) 



ANY: 



This constructor function produces s pattern which 
Batches only s single cherecter T but It may be sny one 
of seversl chsrscters In the ergument. For example, 
ANY("I234*b7B90") creetes s psttern which will match 
only 1 character, which suet be any one of 1234567890. 



In the above example, we apllt e etrlng baaed on 
detailed Information about what the atrlng contained. 
It la often more ueeful to be sble to perform matching 
when we neve less detailed Information- To do this, we 
uae the Special Patterna. 

SPECIAL PATTERNS: 

The Special Patterns are pattern* produced by 
pattern generator functlona. Theae functions are SPAN, 
BREAK, 1.RN, SPLIT, ANY, and NOTANY. 

LEN: 

To use the LEN pattern-generator function we would 
write a statement like: SP20 - LP.N(20). Thle would 
generate a apeclel pattern and aealgn It to SP20. The 
petterne that LEN generate match any charactere up to 
the number eperlfled In the LEN ergument . Thue SP20 
will contain a pattern which matchea a run of 20 
charactere, regardleee of whet they are. LEN alwaye 
eucceede (aeta eucceee/fall flag to eueceaa), except 
when the string it le marched egalnet Is or zero length. 
LEN petterne with conditional ssslgnaent sttsched sre 
very useful for string splitting. For example, 

SP20 - LRN(20) . HIRST 
creetee *t pattern which metclio* a run til 20 cherectere 
end eeelgns them to FIRST. 

BREAK: 

The BREAK psttern constructor function produces s 
par fern which will meMi a rim of char titer* up r<> (bur 
not Including) sny chsrscter In the BREAK ergument. For 
example, 

PBRIC - BREAKC'.,;:") 
producea a pattern which ma tehee a atrlng of characters 
up Co any one of Che charactere '«,;:' 

SPLIT: 

SomsClmee we want co make a pattern which ecta like 
e BREAK pattern, but we want it to atop not on any 
elngle character In the argument, but on a eequence of 
charactere. To do 

SPLITPAT - SPL1T('*$A") will create a pattern 
which will match all charactere until It flnda the exect 
etrlng '$A'. Ue could uee conditional assignment Co 
copy everything Che SPLIT peccern matchee to a variable. 
During matching. If Che SPLIT argument pattern la not In 
Che HATCH ecrlng, Che macch fella (and condlclonal 



NOTANY 

Thla la che logical lnverelon of ANY. 
a petcern which matchea a elngle character, 
noc be In the argument. 

APPLICATION EXAMPLES: 



It producee 
which muat 



Our flret application example will be an adventure 



!•■ 



The game will read a data file named ST1.TXT then 
preaent che player wlch a 'room deecrlptlon'. It will 
then aek the player for a 'move" command. Depending on 
which direction the player decldee to move, che code 
will extract a new room from che dace file. The room 
description for che new room will be read from che dace 
file and presented co the player, and ao on. 

The data file for thla elaple demonstration progree 
le ahown In figure 1. It conslata of three 'room 
recorda'. 

There may be up to 10 room recorda In the game date 
file, with the limit determined by the else of array 

ROOKS. 

In tha data file In figure I, all the text up to 
Che flrac '$' 1b room-deecrlpclon, which the program 
will read from che cexc file and display on che acreen. 
The eub-etring '$NX$SX$E1$W2$' encodea theae facte: 
There are no valid 'exlte' elcher norch or south. Going 
eaac will move you co rooa 1, going weat will move you 
to toom 2. The final '%' line marka the end of a room 
record. Ve will require that thla le the only thing on 
the laet line, to simplify the program, and aleo 
visually group each room record In the file. 

A QPL program conalnta of date, petterne, and code. 
We have defined the data, and will next build the 
patteroa we will need. 

We will need a pattern which will cauae alt text up 
to the flrat '$' to be printed In the ecreen. Thla 
'dlepley' pattern will be called OESPPAT. Referlng to 
figure 2, we see thst DESP_PAT will 'match' sverythlng 
In s etrlng up to '$' and will ssslgn sll It metchee co 
OUTPUT. Remembering thst snythlng assigned to OUTPUT 
will be printed, you csn see how DESP_PAT will work. 



Next, we will build eome petterne which will ecsn 
the dete end make the rooa trensltlons for ua. Theae 
patterna will be celled NORTH PAT, SOUTH PAT, EAST PAT, 
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and WEST_PAT. Again referLng to figure 2, we see that 
each of theae paccerne conelac of a SPLIT special 
pattern which will ecan to the required part of the 
room-transition. Following the SPLIT la a concatenated 
LEN(2) which will acan over two characters (the *SE*. 
etc) In the room trenaltlon. Next la a B&£AJC("§") which 
will latch all following characters up to the next *$*. 
Laet la a conditional aaulgnment which aaalgna the leet 
concatenated match (the BREAKC'S")) to NfcyjtOOM. Note 
that conditional aeelgnment ta eeeoclated to the left 
concatenated pattern In a compound pattern euch aa 
NORTH_PAT, Now with theee direct lon_J>AT patterns we 
have ""a met of toola which will extract the next-room in 
a Banner which le Independent of the number of 
characters In the room number. 

Note that our data file contains delimiter 
Characters (*$*) but that It le human-readable file. 
Aleu note that no aperlal formatting wea required; we 
did not need leading 0"k In the room number** like 002. 
The text file can be prepared uelng an editor, and 
■Initial Inetructlone to the pereon 'writing' the 
adventure game. Aleo note that the game Itself, le 
completely deecribed by e text file which la external to 
the geme program. In thle way we have partitioned the 
taek Into two independent aob-taeke, which can be worked 
on by two people, with little interaction. QPL makee it 
eaey to partition program deelgn taake because all 
interectlone between QPL programs are in the form of 
text, Debug le aleo elmpllfled becauee people can 
eaelly read QPL filee. 

The next pattern we will need ie a 
command-recognition pattern, celled CKD_PAT. Figure 2 
ehowa that 
pattern. 



CKD PAT la Just a 5-at7ing alternation 



We will deelgn the program in the following manner: 

When the adventure program le executed ♦ it will 
open the data file ST1 .TKT and will read each room 
record Into an array. In thie way we will have all room 
'0* data in array element 0, and eo on. There la no 
need for concerne like "will the room record fit in the 
array element (too many character*? )" . Everything 
alwaye fits In QPL array elementel In reading from the 
file, QPL alwaye reade an entire line, terminated by a 
carriage return. 

The elmple 'adventure" game of figure 2 le coded 
for clarity, rather then for small code nlze. You may 
notice that the move- patterna NORTH_PAT, S0UTH_PAT, 
etc.* differ by only 1 character, the N,S,E or W.~ We 
could write the move-patterne se one generic pattern by 
replectng the litersl "SN", "SS", etc, with s variable 
named OIK. The verisble DlR would then contsin the 
command thst wse Input (N,S,E,U) with s "$* prepended 
uelng concatenation. This chsnge would si low ue to 
change the MATCH etetemente st the labels 00_N, 00 S t 
etc. Into a Single etatement. We would eave three 11 nee 
of pattern definition code, and 3 linea of HATCH code, 
not counting the labele. 

lMe elmple program can be upgraded to a full 
feature general purpoee adventure game program with the 
addition of about another 70 linea of code, THe full 
feature program utllltea virtual memory techniques to 
allow the game to be ae big aa IO0O rooms, with only a 
10 element ROOMS array. We will releeee the full 
feature program In a about I month. 

SUKKARY : 

In thla almple 'adventure' program we have aeen 
that <JPL ueoe data structures which eaelly accommodate 
varying typea and eizee of data, auch ae occur in 
real-world programs. QPL file recorda are plain text 
filee, which makee for eaey communication between QPL 



programs and programs written In other language*. 
Extracting data from mixed-data recorda le eaey with 
patterns containing conditional asalgnment. Theee QPL 
features form a programming language which gete reeulte 
feet, end produces programs which are easy to modify. 

In the next QPL report, we will look at 
ueer-deflned functlone, and eome functions which allow 
ue to build large programs from emaller program 
eegmente. 



Yov ara 

cabin. 

danaa w 

$ 

Thla li 

$ 

Thla la 

$ 

* ***** 



MOUSE I - DATA PILE 'STI.TXT 

aland lrtg la a claarlag In • waode. To tha aair la a pull 
To tha fait It a rock/ ravin*. Korth and aouth laad Inco 
lady brvah. $NX$SX$EI$V2$ 



rooa 1. 



5NX$Sx$E2$HO$ 



rooa 2 $NX$SX$tX$Wl$ 
KN0 F1CUBE I - &ATA Ptt.B 'STI.TXT' ***** 



* ***** FIGURE 2 - ADVEHTUHE PROGRAM •••*•• 
A*AAY< ROOMS t l0> 

* Pi rat, tfa build cha raqulrad patterns. 
DBSP_PAT - BKPJUt( M $") , OUTPUT 

W0BTHPAT - SPHtOW) a Uk<2) a BiEAItf '•$'•> . NEW BOOH 
SOUTNPAT - SPLITfjS") 4 LBN(2) 4 nUSAX('V) . NEW^BOOH 
BAST FAT - SPLIT("$E'*) 4 LEN(2) 4 BREAKC'S") „ N£tf_BQOH 
MIST PAT - SPL1T("$W") 4 LEN(2) 4 BR£AK("$") . NEW BOOM 
cmd_pat - -r | H S" | "V | '*«" | "Q" 

* Maxt , tfa will r«ad all cha room data into cha array BOONS. 
0* EH ( I , " $T 1 . T%V , CBT . SEQUENT iAL) 

KM NUN - 
DATA - NULL 
UAJ>_IOOF 

STATUS - BBAJKSTl.TXT.STUPF) 

* Chaek co aaa If *a hava raad to file a«td~ 
BQ( STATUS ,0) : F(P1LEJ£H0) 

* Chaek to aaa if cha llaWatd la tha m*d of cha rooa racord. 
lOBST(STUPft ,, l") :S(tUYE_B00N) 

DATA - DATA 4 STUPP AUAD LOOP) 
HAVEJWOH 

* Put tha room racord Into t ha array BOOMS. 
BOOnSCXM HUH> - DATA 

BM HUM *~BM_NUM ♦ t 

DATA - NULL iCUAO LOOP) 



• Na«t , aa coda cha a* in loop o( thla al«pl* protfraB 

PUB IND CU>SK( STI.TXT) 

BiTHUM - 
KA1N LOOP 

TKXT - «OOHS<Wl_NUM> 

KATCK(TEXT , U«»P_PAT) 
CNJ1 LOON 

OUTPUT - "What it your coamandl" 

CMD - INPUT 

KATCK(Q40,CKD PAT) :S(XQT_CXD) 

OUTPUT - "I don't undaratatvd that coamand" : CHAIN LOOP) 



X<jr_CKD 

* Nara wa prtpaad *0O_* to the mova coamand. *o *e can do a 

* goto-lndlract on tha valua ot CNO. '5' la indirection. 
CND - "00 " 4 O© 

D0_N 

HATO4(TEXT.N0BTN PAT) 



DO_S 

NATCH ( TEXT. SOUTH PAT) 
DOE 

HATCH< TEXT , EAST_PAT) 
00 W 

HATCH(TEXT,WKST PAT) 



C5CHD) 
:(COO 
:(00l) 
:(C4>1) 



COl 



lOEHT(NtH_R0OH. ,, X ,, ) 
KJN HUH - NKW KOOH 



:S(*OjUlT) 
(MAIN LOOP) 



N0JU1T OUTPUT - " Thara la no call In chat direction 1 ' 

DO_Q 

• Thla la tha proaraa and. and cha 'QUIT' aalr. 

END K1CURE 2 - ADVBNTVBB PlOCKAH ••••* 



:(C*U LOOP) 
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DISTRIBUTION RIGHTS: 



due to dlfferencee In filename conventions some 
CP/M filename characters nay be translated Into 
an alpha character for FLEX (lowercaee * In this 
version). Also, sny CP/M files received 
without sn extension wllJ defsulc to .TXT. 



FIRST RELEASE: 

Authors copyright notice: I si low unrestricted 
distribution of this aoftware on a non-profit 
bssls. However sny commercial application uelng 
either the programs or documentation 
requires ay written permission in advance. 



SECOND RELEASE 
Publishers copyright not 1 
Inc. slso places addle Lona 
To wit: It Is specif Iclal 
published herein, and recor 
"Header Service Disk", 
distribution, ss defined by 
rules siid regulations ss 
set Ion of the International 
use In conflict with this 
to the full extent of the 1 



ce: *** Computer Publishing 
1 copyright to this softwsre. 
ly Intended thst the software 
dud to s 68 Micro Journal 
le strictly lor nun-profit 

the copyright and trsdemsrk 
adopted by the moat recent 

Copyright Convention. Any 
stipulation ehsl I be enforced 
swl 



Also it Is stipulated thst ANY first or second source 
distributor yhrtll nut distribute wre thsn % copies of 
these aforementioned on a non-profit basis, within sny 
12 month period. Non-profit distribution of whole or 
partial psrts of These works, In amounta In exceaa of 
five (3) whole or partial part* of theae worka aha) I 
require written exception from both parties Indicated 
above ae holders of copyright tit lea. *** 

Releaaea prior to publication date remain in exletence. 

NOTE: Both published copyright notices sbove (authors 
and Publishers) must be compiled wlthl These 
restrict lone sre Imposed due to 11 legs] reproduction, 
for profit, hsvlng occured, to material publ lehed 
previously. They In no wsy sre Intended to Inhibit the 
copying snd distribution, by lndlvudusls, for hobby or 
non-profit use. Volume distributors must secure signed 
agreements. 

No additional releaaea authorized. 

M0DEH68 provldea for file tranafer between two 
computera ualng the PLEX operating ayatem, 
or between a PLEX baaed machine and a CP/M 
computer. PLEX utility commands are 
aupported from within M0D&M68. The 
program uaea Ward Chrlateneen'a protocol for file 
tranafera with Chuck Foraberg'a YAM batch file tranafer 
mode. 



Fllea of any site 
requirement for them 
The I/O buffer hat 
Chrlatenaen protocol 



can be handled, aa there la no 

to fie Into memory. 

been restricted to the 

block size of 128 bytea for 



ease or Implementation. In practice thla doea 
not significantly Increase file tranafer time*, 
although It may alow tilings down in terminal mode 
with data logging. 

US ACE: 

The program Is menu driven and prompts for 
all Input when required. To return to the main 
menu, (aborting a file tranafer) type a ~E 
(control ft) from the keyboard. All PLEX utilities 
obey the same conventions they use normally 
e.g. COPY I will copy all fllee from drive to 
drive I. Swltchea have been Included to 
provide for batch file tranemlaalon, a meana 
of logging all acreen dieplay to dlak ualng 
XON/XOPP protocol, for echoplex operation, to 
allow proper operation between two computers 
running PLEX, and to reduce file transmission errora 
by ualng cyclic redundancy checking. Theae ewltchea 
can be viewed by uae of the menu Item 2+ and may 
be altered If deelred. A carriage return entered 
In response to the prompt will return to the 
main menu without displaying the remainder of the 
awltch aettlnga. 

DESCRIPTION; 

The entire program la written In M6800 
aaeembler code to allow for assembly on PLEX2 
and PLEX9 computera. 

M0DEM68 

Thle la a header file yhlch calla In a number of 
library files - M0D68-1 to M0D68-1I, contalna 
configuration parameters, and haa the default aettlnga 
for the eoft awltchea. 



M0D68-1 

This file contalna all 
contalna aome buffer 
variables, 

H0D68-2 



equates used. it alao 
apace on page for common 



The Chrlateneen protocol la widely uaed In 
micro- computer applications and haa been well 
documented In Byte and other Journals. The only 
difference for a header block under YAM and a 
normal Chrlatenaen block la that the header haa 
block number 0. The filename la aent aa It appears on 
In CP/M format and may or may not 
and extenalon. The filename la 
a null. On completion of file 
null filename la aent to terminate 
Por PLEX uaers, the standard PL£X 
apply - e.g. .ASM will transfer 
with a ASM 



the ecreen 
have a period 
terminated by 
tranafer(a) a 
the eesalon. 
convent Ions 
any fllea 



Thla la the mainline 
Initial algnon meaaage 
other modes (except return 
aubroutlnea and return to 



routine. It prints an 
followed by a menu. AN 

to PLEX) are called aa 
the menu on completion. 



to the menu prompts era Independent of 



axtenalon, however 



Reaponaea 
caae. 

M0D68-3 



All aubroutlnea uaed by more than one module are 

contained In thla file. There are alao 

Initialisation routlnea for AClA'a uaed aa a modem 

port. 
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HOD68-4 

Reset a Che stack pointer end return* tu PLfcX. Thle 
routine also calls the fLJe management ayatea to 
cloae any files left open, 

MOD68-5 

This file containa all flJe reception atuff. lr 
flratly checks to aee what mode la uaed 
(normal or batch) and then uaea tha 
appropriate routine. Normal aode la 
fairly straightforward, it proepta for a 
fllenaae, opena the file and then waits until the 
line Is free to send sn Initial KAK. Batch 
aode la aoatly concerned with the dlfferencea 
between FLEX and CP/N convent lone. Once It get a 
that all aorted out It calls the normal 
receive routlnea until all tranafera are completed. 
You may wlah to alter the default compatibility 
character "x" In the header file, but thla should 
be aet to an ALPHA character, aa FLRX requlrea the 
flrat character of a fllenaae or extent to be alpha. 

NOD68-6 

Thla routine handlea teralnal comaunlcatlone aode. 
If In log aode, you will be proapted 
for a f liana me to which all screen data will ba 
logged until you return to the main aenu. Thla 
aode uaea XON/XOFP protocol and la uaeful for 
capturing data froa bulletin boards etc. Whan 
the buffer la nearly full, the ayatea aenda 
an XOPF to halt output froa the remote computer. It 
then walta for a bit to aee if anything elae 
arrives before It wrltea the buffer out to 
disk. After coapletlon of the write, It sends 
sn XON to restart uutput froa the remote 
computer. At preaent , the number of 
characters poaltlona left In the buffer before an 
XOPF la aent la 10. Thla aeema to work ok with an 
RCPH running at 300bps but may need adjustment for 
other ayatema or epeeda. If thla la the case, 
change margin In NODKN68.TXT. If the ECHO awltch 
la set, all Input froa the keyboard la 
displayed on screen after being sent 
to line* and anything received froa 
line la returned. Without echo, only 
characters received froa line are 
displayed. For dialogue between two eyateaa 
ualng M0DGM68, one rauat be In echo aode. 
Alao when communicating with a CP/N computer 
running HODEM or YAH, the CP/M machine auat be In CHAT 
aode or the FLEX machine auat be In echo aode. 



the file tranaaiaalon blta. 
checked 
file) 
with 
CP/H 
only 
and an 
ao 
are 



N0068-7 

Thla file containa 

Slallarly to receipt, the aode la 
first. Nuch of N0D68-S (rscslve 
snd NOD68-7 (trananlr file) are concerned 
the dlfferencea between FLEX and 
conventions. FLBX al low* alpha characters 
aa the flrar character In a fllenaae 
extenalon. It alao requlrea an extenalon, 
the additional charactara allowed by CP/N 
forced to an alpha character when In batch 
aode. No at leapt haa been made to lapleaant 
file tranaaiaalon rlaea becauae FLEX uaea apace 
compression, so the amount of data atored is less 
thsn that t rsnsmlt ted. The batch aend routine 
uaea FLEX filename matching conventlona. The code 
la baaed on the TSC pdel utility, and 
performs aiailariy for naae matching, however the 
filename la accepted froa within the prograa 
instead of appearing on the command line. 

M0D68-8 

This routine allows any utility running In the 
utility command apace within FLEX to ba 



run. it laauea the normal FLEX prompt when 
called, and appears to the uaer aa If he la In 
FLEX, Any program that runs In low memory 
■uat not be executed with thla routine - e.g. 
EDIT. When the utility haa completed, lr will 
return to the M0DEM68 main menu. 



NOD68-9 

Thla 
from 



routine can be uaed to abort file tranafera 
i remote computer. 



N0D68-10 

Thla la a routine to display snd/or slter 
switches- Any additional awltchea ahould appear 
In N0068-1 before endaw and ahould have a 
five letter name (Including apacea) Included In 
awmsgf In N0D68-11. 



NOD68-11 

Thla file 
at rings and 
buff era. 

MOW. 8- 12 



containa the command table, all 
meaaagea and file control blocks and 



Thia module containa routlnea to dynamically 
reconfigure a 6551 AC1A uaed as a modem port. You 
can alter baud rates, number of data blta, number of 
atop blta, parity, atate of RTS, and aend a break. 
Similar functlona could be written for a 6850, but baud 
rate changes ere limited. 

MOD68-13 

Togglea XMODEM mode on/off. Thla allows you to 
control a computer running M0DEM68 from a remote 
terminal connected to the modem port. (Thla could 
possibly adapted to a bulletin board syatam). 

MOW. 8- 14 

Llata KELP.M68. NOTE: LIST.CMD muat be on the ayatem 
drive, and HELP.M68 muat ba on the working drive. 

ADAPTING TO YOUR SYST«M: 

If you are uelng a 6850 ACIA for keyboard input and 
either a 6850 or 6551 ACIA for your modem port, the 
only changea required will be in the header file 
MODEM68. Requlreaente for other ayatema are dlacuaaad 
later. 

One of the operating ayatea equatea auat be aet true, 
the other falae. Set for your ayatem e.g. for 
FLEX9 aet FLEX9 equ true FL6X2 equ falae. Similarly 
aet one of a6551 and «6850 true and the other falae to 
reflect your modem chip. 

The default awltch aet tings may be changed to 
eult your requirements. Change to fcb $ff to 
turn a awltch on. For a description of the awltch 
act lone Hat MELP.M68. 

The baae addreaa for your modem port and keyboard 
port muat alao be aet. Alao, modem port default 
parameters ehould be Inserted. For a 6850, scl la a 
aeeter reaet and ahould not need to be changed, ac2 
la the control word. For a 6551, aca le the command 
register snd should not normally need changing, acl la 
the control reglater and ahould be aat for default 
baud rate requirements. Some valuea for acl are: 
$16 - 300bpa, $le - 9600bpe, $0 - external clock. 

A alngle character to home the cursor and clear the 
screen Is set sa fi equ $c which ia a fora feed. If 
your terminal requlrea more than one character or 4oea 
not aupport thla feature, It can be aat to $0. Thla 
aequence la only uaed to atart tha menus at the top of 
the acreen. 
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The equate to prevent lose of data when logging screen 
output to a dlak file la currently aer to 10 In margin. 
Thin la the number uf clisrscters which can be accepted 
after M0DEM6H *onds an XUKF to halt rhe aendlng end. 
If you find you are losing data in LOC node, Increaae 
thle value. 

Aa filename convent lona differ froa CP/M HSD0S/PCD0S to 
PLEX, * lower* use z in substituted in HATCH mode 
whenever an Illegal PLEX character la dlacovered. 
To change to another character, replace the z In the 
coapat equate In the header with another ALPHA 
character, Thla la becauae PLEX only allowa alpha 
charactera aa the atart of a filename and extension, 

Uaere who have other than a 6851 for keyboard Input will 
need ro supply there own routine tor keyboard 
statua in MOD68-3.T13. FLEX9 ueera may be able to uee 
the following: 
kbdat jar $cd4e (STAT PLEX call) 

tfr cc,b 

ror b 

ror b 

ror b 

rts 
The keyboard Input routine will alao need to be changed, 
but 
kbdln Jar getch 

rta 
ahould aufflce without degrading performance 
significantly. 

Uaera with devices other thsn 6850 or 6551 for their 
modem port will need to write routines for input 
ststus, output status, modem Input, modem output 
and port Initialisation. The requirements for 
theee routinee csn be found in HOU68-3.T13. 

CHANCES PR0H VERSION 1.0 to 1.0.4 

All ueer changeable parametera sre now contsined In 
the hesder file HODEH68.TXT. Support for 6551 ACIA's 
hse been added, as has XMODEM mode and cyclic 
redundancy checking. (The crc algorithm was 
t ranee rl bed from a CP/M module, and 1 have no Idea how 
it worka except that It lmplementa a polynomial - 1 
leave it to thoae far aore mathematically competent 
to explain). PLEX mode haa been added to correctly 
handle binary file tranamlaalon between FLEX 
computera, and at the eamts time, Inconaiatenclea In the 
filename character aubatltutlon have been corrected. I 
have changed the extenalon of the library fllea 
to allow me to quickly locate different veralona of a 
module, 

The consjand loop (MOD68-2) haa been changed to alter 
the prompt for XMODEM mode eo that you can tell 
which end la which when operating remote. 

6551 initial laat Ion, XMODEM input and output and 
cyclic redundancy check routlnea have been added to 
MOD68-3, and purge haa been chaoged for crc mode. 
Alao, the error routine haa been changed to cloae any 
files left open when an error occura. A new routine 
baa been added to check for binary filea and to aet 
apace compreaaion off If found. 

M0D68-4 now includea a call to reaet 1/0 vectora which 
may have been modified by XMODEM. 

MOD68-5 haa code added to check for binary files. A 
probles with timeouts in non-bstch mode hss been 
corrected, sad crc checking hse been included. 

In M0D68-6 sn slternste return to main menu 
chsrscter "X bss been sdded to termlnsl mode to 
sllow s user to escspe from termlnsl mode In XMODEM. 



Additlonsl code In MOD68-8 is to prevent chsnglng 
XMODEM mode after executing a PLEX utility. 

MOD68-1I hss sdditional tablea and meeaagea to eupport 
the new routlnea. 

IN CASE OP TROUBLE: 

1 welcome any suggest iona or bug reports. 
Also sny enhsnements (such ss CRC checking) sre 
encouraged. 

N.B. PLEX Is s trsdemsrk uf Technical Systems 

Consul tsnta. CP/M Is s trademark of Digital Resesrch, 

MSDOS la a trademark of Mlcroaoft. and PCDOS ia a 
trademark of IBM. 



*The updated version of M00EM68 Is now 68' 
Micro Journal Reader Service Disk #12. 
See page 62 this issue for details on how 
to order. 



s?aas 



Binary file handling and 
included in K0068-7. 



crc checking have been 



Art Weller 

PASC la the product of: 

Mr. Hugh Anderaon 
1 1)9 Aro St. 
Wellington, New Zealand 

As Implied by its nave, PASC Is s Flex9 compiler 
with s definite Peecsl *"f Jsvor" , snd anyone with a bit 
of Pascal experience should be sble to begin using PASC 
ro good effect in short order. A page In the manual 
explains the differences succinctly: 

"PASC hes s block structure slsllsr to PASCAL, 
si though PROCEDURES 
may not be nested. 

PASC doesn't hsve 

TYPES . REC0R0S , SETS .PILES 

Mul 1 1-dlntenalonal arrayn 

Array lower bound specif leaf lona 

More than 2 lexical levels 

Aselgnment of structures larger thsn I6blts 

GOTOs 

REALa 

A KfM - loop 

The WITH ststement 

10 - I.e. the WRITE or READ ststements 

PASC doe a hsve 

Easy (UNCONTROLLED) access to memory sddresses 
INTERRUPT procedures 

Const snt Arrsys (The DATA declarstlon) 
A CODE ststement to sllow inline Insertion of 
machine code 

0RC snd STACK directives 

In sdditlon, pointers snd strings sre different, snd 
csl 1-by-reference is done by hand." 
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This liar of reserved words (keywords) wlJ 1 give 
becrer indication of the scope of this compiler: 



s programming rooJ for orher languages ss we)), 
inert Kl> case with s file to convert to Pascal use. 



tn 



AMD 


ARRAY 


BEGIN 


BYTE 


CASK 


CODE 


CONST 


DATA 


DO 


*2L$r. 


ENLi 


EXTERNAL 


FORWARD 


PUNCTIOM 


l¥ 


INCLUDE 


iMTltCER 


INTERRUPT 


MODULE 


NOT 


OF 


OR 


OTHERWISE 


PROGRAM 


PROCEDURE 


REPEAT 


RETUKK 


THEN 


UNTIL 


VAR 


WHILE 


XOR 



The otherwise excellent nanus) does not discuss sbour 
1/4 of these, but presumes thst the user hss hsd prior 
experience with Psscs). In s wsy , that's s aheme , for 
PASC would provide sn excellent introductory coapller 
for s first-time user. It should slso be noted thst 
PASC is sn "Integer-only'* lmplementstlon, a limitation 
not tn keeping with the raat of its capabilities. The 
addition of REALa would greatly enhance Ira utility. 

The good newa la that PASC departs from the usual 
practice of providing a mn-t lme-inrerpri:tu*r fur (lie 
coop lied output and Instead generated ROHable, 
relocatable , reentrant native (6809) object code; far 
more compact and significantly faater. (Aa Hugh 
Anderaon anya, "Who would bother wrlrlng any other aort 
(of compiler) for the bb$9V) . In fact, the "run-time 
package*' conalats only of the tiny Integer arithmetic. 
Thla aspect and the fact that there la provision for 
easy acceaa to RAN addreaaea and programmer control over 
DRG and STACK makes It a good choice for the dealgn of 
utilities, ayetem aofrware, or ROHable code. No command 
line options sre provided, but compiler directives may 
be included In the progrsm file to control the type of 
output (source listing, sssembler output, binary, and a 
"debugging" feature). The aaaembler output would, of 
course, allow oprlmlctog num: rrlrlc*) portion of the 
program where the uaa of CODE la Inappropriate. 

PASC uses rigid syntax and structure (aa doaa 
Pascal). Careless typists like ac usually hsve s bit of 
debugging to do on new programs because of syntsx errors 
while concentrst Ing on the flow of the progrsm. PASC is 
unforgiving uf thsse errors, stopping desd In Its trscks 
on esch one. This isn't quite ss bad ss It sounds, 
since many of the compilers thst list out sll the errors 
In one run actually get "sick" sfter the first one or 
two so thst the Ister ones become meaningless. 

In hope of taking some of the psln out of this, the 
PASC set includes s syntsx/struccure editor celled ED. 
It makes no pretext about being useful ss s text editor, 
snd cannot be, since It Is bssed on s table of the 
Isngusge keywords snd st tributes. The purpose Is to 
guide the programmer in producing perfect source code 
(In the syntsx/structure sense, thst ts) — le, the use 
of ED In entering the progrsm will result In no compile 
time errors due to these csueee. 

1 found the concept snd implements! Ion of ED 
fssclnstlng; to the point of spending more time lesrnlng 
ED thsn PASC. And It does, In f set , const rsln the 
programmer to the requirements of the language. A 
detailed explanation would take too much apace here, but 
aome idea can be gained by visualizing a tree-tike 
arrangement representing syntax required in the use of 
each keyword. ED allows (requires) tabbing through the 
tree-atructure to find the particular "branch" that la 
needed, and at each of these points (nodes) It is 
possible to expend or contrsct the dlsplsy to exsmlne 
the options svsllsble st thst point. Note the use of 
the word "constrsln" sbove. While the bsslc Ides seemed 
s spendld one, the wsy ED Interfaces with its user le 
tedloue, to eay the leest. The mechanics of using ED 
sre so diet rsct ing thst I found myself concent rst Ing on 
use of the editor rsther thsn the program I wse trying 
tu work on. However, 1 csn see s grest desl of 
potent lsl In this technique ond hope further development 
effort goes Into improving It, since it could be used ss 



The review disk came with s couple of "freebee" 
programs (not copy-righted* thst is) thst should be 
mentioned. The CHESS source would give some good 
exsmples of the use of PASC, but being Incomplete, is 
not of much use in actually playing the game. 

There Is slso s screen oriented EDITOR based on sn 
enrler "C" version thst appeared In the Jsn '82 Dr. 
Dobbs. Since It Includes the ability to use some of the 
festures of "smart" terminals, I found Its screen 
hsndllng of scrolls, Inserts snd deleted to be the 
fastest I've ever used. A really nice editor ther 
beceme comforteble to use very quickly snd hss the 
minimum essentlsl text editing festures — in fsct , I'm 
using It to prepere thle review. Curiously, there ere 
no copy or move commende. 

By the wey, ell theee programs came with source, 
including the PASC compiler. A dedicsted customlzer 
could hsve s bs) 1 with these. 



Art Weller 

Editor's Note: PASC ts svsllsble from S.E. 
sdvertlslng this Issue. 
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HEDIA. See 
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ITH I SEND YOU 2 MEN FLEX-UTIL ITJE8. 

THEY COULD BE PUBLI8HE0 IN VOUN RAAAZINE. 



H "RPTERR- 

THIS Aft OVERLAY TO IMPROVE THE -RfTERR- -ROUTINE 
OF FLEX. NORMALLY FLEX DOESN'T PRINT THE FILENAME 
WHEN -RPTERR" IS CALlXD* BUT THIS ROUTINE DOEB* 

2> "PRIORITY- 

WHIN YOU DEFINE i A9N 9-A, FLEX SEARCHES THE DRIVES 

ALWAYS IN TMC SAN£ OROERj 0,1,2,3* 

WUM THIS OVERLAY, nhICH i 9 AL90 A CrjM*AND. 

VOU CAN CHOOSE YOURSELF IN WHAT ORDER THE DRIVES 

MUST SE SEARCHED. FOR INSTANCE, IF YOU HAVE A 

MEMOflY-DRlVC AT DRIVEB2, THEN SAYi PRIORITY, 2,0 

COMMANDS WILL BE SEARCHED FIR9T ON MEMORY- DRIVE. 

AND IF NOT THERE ON DRIVE*). 

VOU CAN GIVE AS MANY DRIVER'S YOU WANT, WITH A 

MAXIMUM OF 4. 

BOTH PROGRAMS WERE WRITTEN FOR FLEX09 V3. 1 

ETIENNE FRANCOIS 
DR.M.L.KINOSTR.61 
1121 CR LANDSAEER 

HOLLAND 



FREE EOU •7000 JUST AN EXAMPLE 

I 

» PATCHEB FOR IMPROVEMENT OF -REPORT ERROR" 

8 

RBETIO EOU »CD2A 

ERRTYP EOU BCC20 

P8TRNB SOU tCDIE 

PUTCHR EOU tCDlB 

I 

I 

t PATCH "REPORT EH 

ORB m02fJ3 

JSR PRERRO 
I 
9 
t PATCH -NOT FOUND- ROUTINE TO BD ALSO TO "REPORT ERROR" 

ORG #0207 



ROUTINE TO THE NEW ROUTINE 
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<0R I VERS, SPOOLER ETC. 



2 SAVE CURRENT FCB 



BAVFCB RHB 

t 

nCKQ BTA ERRTVP 

ATX BAVFCB 

JSR R9ETI0 

LOI *TXER 

JSR PSTRMG 
I PRINT FILE MfC FROM FCB MEA (FCB+4) 
1 8E CAREFUL. IT NAVBE DAWAflED, Bin SDHETIRES 
I THERE'S COPY AT FCB+361 CHECK THAT ONE TOO* 
t IF BOTH FILEBNANEB ARE OARABEO PRINT ALL ?'9. 

LDX 9AVFCB 

LEAX 4,X POINT TO FILENAME I 

LDB *2 CHECK TWO FILENAPES 
1 CHECK FILENAME 1 OR 2 
CHNARE LDA 0. X CHECK FIRST CHAR OF FILENARE 

C*PA *'A 

BCS OAAAGE <^'A- IS NOT OKE 

CHPA *'Z 

BLS PRTER1 <--Z" IS OKE 
OARAOE DCCB 

BEO HDNAHE 

LEAX 32. X POINT TO FILENAME 2 (FCB +34) 

BRA CHNATC 
t BOTH FILENAMES DAHAGEOl POINT TO ALL 77T7 
NDNAtC LOX *DRQUES ALL fTK? 

BRA PRTER2 
• IP FILENAME IS OKE... 
PRTER1 LEAX -I t X POINT TO DRIVE* 

LDA 0, X BET DRIVE* FROH FCB 

CRPA i3 CHECK DRIVE* IS REAL 

BHI NONARE IF DRIVE* NOT >0 OR <-3 
PRTER2 LOA O.X* 

ADDA ••30 RAKE DRIVE* ASCII 

JSR PUTCHR PRINT DRIVE* 

LOA #'. 

JSR PUTCHR 

LDB •* PRINT FILENAME 

JSR PRT 

LDA *". 

JSR PUTCHR 

LDB *3 PRINT EXTENSION 

JSR PRT 

LDX 9AVFCB 

LDA ERRTYP 

RTS CONTINUE FLEX 
• 
TXER FCB *7 

FCC "ERROR NITHi - 

FCS *4 
DROITS FCB -?-*30 
TXOICS FCC -777*y7r?- FILENAME 

FCC M *>r?" EXTENSION 
• 
PRT LDA 0,X+ SET CHAR FROH FILENAME 

BEQ PRT1 DONT PRINT *00 
PRT2 JSR PUTCHR 
PRT1 DECB 

8NE PRT 

RTS 
• 

END 



F»R IORITY. T XT- 



PRIORITY. CND 

SET PRIORITY OF DRIVES IF ASH S-ALi. 

FTJRMAT 1i PRIORITY (^ow« current priority* 

FORNAT 2f PRIORITY. CUD. Cdrvl J. Cdr v23 («*k-4) 

FORMAT 3f PRIORITY. CHD, [drvl 3(drv2J (mm .4} 

(dMM'i oatttvrf) 



rTOB ^IH) BY ETIENNE FRANCOIS 

LAMDBHEER, HOLLAND 



PBTRNQ ECU *CDlE 
TCHR EOIJ *C013 
HARMS EOU *CD03 
SYSDRV EOU tCCOB 
ORVSEL EOIJ •DEOC 



PUTCHR EOIJ •CDlD 

NXTCH EOU *CD27 

LAST EOU *CC11 

TTYEDL EOU *CC02 

ORVRDY EOU tDEOC DRIVE READY FLEX 

• 

ORB tClOO 

PRIORT BRA PRIOTT 

• 

VN FCB 9 23/03/83 E. FRANCO IS 

t 

COUNT RHB I 

TABPOJ RHB 2 

• 

• INJT DRIVE COUNTER * PRIORITY-TABLE POINTER 

PRIOTT LDA ■•31 

BTA COUNT 

LDX *PR I TAB 

STX TABPOI 



LOOK FIRST IF DRIVER'S »*TRE GIVEN IN COnrwMD-LINE 
BET THESE DRIVER'S FROM CDHRANDLINE AND PUT 
TtCM IN PRIORITY-TABLE. 



PARAR LDA LAST 

CffA ••OO 

BEO PRINT NO DRIVES SPEClFIEDi PRINT CURRENT PRIORITY* 

CHPA TTYEOL 

BEQ PRINT BARE 

• 

4 1NIT PRIORITY-TABLE (4 ENTRIES ♦ END-OF-TABl.E) 

• 

INIT LDX *PRITAB 

LDB *3 
IN11 LDA **FF 

STA 0.%* 

DECB 

ONE INI1 NEXT TABLE ENTRY 
• 

1 BET THE DRIVER'S FROM CHOLINE 
PARI JSR NXTCH 

CHPA ••0 

BEO STOP 

CHPA TTYEOL 

BEO 8T0P 

CHPA **20 BPACC? 

BEO PARI SKIP IT 

CHPA •-. COHRA? 

BEO PARI SKIP IT ALSO 
• SO ASSURE IT'S A NUMBER HON 

BUBA **30 CONVERT DRIVE* FROM ASCII TO tCX 

LDX TABPOI 

BTA O.X* PUT DRIVE* IN PR IORITY- TABLE 

BTX TABPOI UPDATE TABLE POINTER 
SKIP LDA COUNT 

CHPA ■•34 

BCS PARS IF < 
OURHY JSR NXTCH READY] 4 DRIVE'S 



ECIFIEDi 



IF THERE'S ANY. 



• READ UNTIL *D OR TTYEOL 
CHPA **D 
BEQ STOP 
CHPA TTYEOL 
BEO STOP 
BRA DUPviY 

• 

PARS INC COUNT 

BRA PARI BET NEXT CHAR| 
• 

• BET SY8DRXVE TO "SEARCH ALL" (S-A) 
STOP BTA LAST 

LDA SYSDRV 

LOA mtrr 

BTA SYSDRV 
• 
EXIT jhp w**rG 

• 

PRINT LDI BPRlTAfi CHECK IF AT LEAST 1 PRIORITY 

• MAS S1VEN 



LDA O.X 

CHPA **03 

BLS PRINT2 PRIORITY 

JHP NOPRIO 
PRINT2 LDX *TXPRI 

JSR PSTRN6 

LDA *9 RAX. 4 DRIVES 

STA COUNT 
PRINT1 LDX TABPOI 

LDA O.X* 

BTX TABPOI 

DEC COUNT 

BEO EXIT MAXIMUM 4 ORIVEB 



IB DEFINED; PRINT IT 

NOT DEFINEDI PRINT HARMING 
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0#>A e*FF 
KO EXIT 

AOOA #S30 MAS HCMj fV*E AfiCCi 
J8R PUTCHR 
UM #s20 SPACE 
J8R PUTCM* 
BRA PRINT) 
TKPRI FCC "CMWEHT PRIORITYi • 
FC8 4 

NOPAXO LDX #Tll«irA 
J9A PSTRJml 

TXWVH FCB «D.tA«tA 

FCC "PRIORITY HAS NOT YET DEFINED* » » » - 

FCB IDrtA 

FCC 'DEFINE IT LIKE TMIBi PRIORITY ,0, 1 - 

FCB S0.4A.4 
t 
* 

1 PATCHES FOR PRIORITY ROUTINE! REPLACE OLD FNDNXT 
I 

ORG •DDBD OLD PLACE: OF FIND NEXT READY DRIVE ROUTINE 
t 
I 
FNDNXT LDX SD40B - FCB AD0RE88 

LDA 3 f X 

LDX mPRlTAS 

T8TA LOOK IF FIRST TIME 

BH1 YES DRlVEe - SFF 
NO T8T 0,X 

BHI NFOUND END OF TABLE 

CHPA 0,X 

BED FOtflfl) 
NEXT LEAX 1,X 

BRA NO 
FOUND LEAX I f X 
YE8 T8T O.X 

BRI NFOUND 
OKE LDA 0,X 

LDX *D40S 

STA 3,X PLACE IN FCB 

JBR DRVRDY 

BCS FNDNXT DRIVE NOT READY I NEXT DRIVE 

*T8 
t 
NFOUND LDX BB40B 

LDB e*lO FORCE ERJVDN 

SEC 

RTS 
I 

• PRIORITY TABLE 
t 

PRITAB RUB 3 
• 

END PR10RT 

PT-69 OS-9 

last year t reviewed several SBCs. One was (he 
PSRII'llllkAl, TKCHNULOCT PT-69 SBC. Ae you might remember 
1 f«*lt ch«it this was one of Che better eyatems. VeJJ, 
etter a year ur ao of heavy uec r I at 111 feel the same way 
about this ays tern. 

This was une of the SttCa that 1 InataJJed In a Heath 
H 19 CAT terminal. Thin ayetem haa two 40 track drlvea. 
Eighty track drlvea could be used. tt haa performed 
flawlessly and not one bit haa ever been lost running 
FLEX/ STAR-DOS. However, aa more of our applications are 
being developed under OS-9, 1 decided to Install the PT- 
b9 OS-9 ays tern. 

The PT-69 La designed so aa to only run FLBX/STAR- 
DOS or OS-9. A monitor EPROH La furnlahed for each 
ayatem. Converalon from one to the other La almply 
changing r he CPROHe, maybe one or two other atmple 
circuit chengee, and away you go. Pact la, It la eo 
staple to change rhar the complete Installation 
Instruction* are only one page. 

After Installing the EPROH a Jumper must be changed 
from the 271b position to the 27 32 poaltlon. And If your 
board Le sn older one. PT-69 or PT-b9-i you wUl have to 
Install one wire if you Intend to run a Centronics type 
printer. Aiao aome of the very earliest boarda will 
require one resistor change. And that is It. 



Standard level one logical devices are aupported 
/00, /Dl, /TERH, /Tl, /P, and /PI. 

Available aa mn option la a CoCo dlek driver and 
devlca descriptors. Also an upgrade package la vary 
reasonable ($30.00) for thoae wishing to upgrade older 
ayatama to the latest. Including the CoCo dlak routines 
and new EPROH. For an additional $15,00 the factory will 
upgrade your board also. 

One very nlca feature of this board La a battery 
backed up t las of dsy system clock. 1 hste to type In 
the dste snd time everytlme 1 ftre up. Like the big 
systems, this one does It for you. 

For the person wsntlng to get Into OS-9 snd wsntlng 
more then s color computer but not the price of some of 
the other systems, this one Is s winner. It Is s full 
blown OS-9 level one system. It easily supports two 
users In multl-uaer mode, or allows several appllratlona 
run In background and Interactive at the aame time. Ths 
coat of our ayatem breaks down ae follows: 

Used Hesth CRT Terminal $250.00 
PT-b9 SBC 279.00 

0S-9 200.00 

2 40 track drlvea (uaed) 150.00 



Total Coat 



$879.00 



Hind you, thla la all of It, Including a very nice 80 
character by 25 line CRT terminal. For thoae slresdy 
hsvlng s CRT, then I would suggest one of their system 
pscksges, slther fJoppy or herd disk. The price La herd 
to best, snd the quality Ls there. Also we hsve hsd 
remsrks from resders commenting on the cooperstlon 
received from their phone cells, letters, etc. It Ls s 
nice feeling to know that some vendors reslly do csre. 

Plesse see their sdvertlsement this issue. 



B-A Bergvall, Muskvarna, Sweden, 86-04-06. 
A BOOLEAN EPROH PROGRAMMER. 



or 
The* poor man* a PLA programmer. 

In a hardware project I needed a general boolean 
random logic mmctlon. The natural choice would 
have been a PAL programme-able logic device. But, 
I have neither a PAL programmer nor PAL 
programming software* 

However, sn EPROH can perform the function of mn 
unreglmtred PAL. In fact, the PAL le only s 
subset of the EPROH. In the PAL only a limited 
number of product terms can bm progremmed, but 
In the EPROH all input combinations arm 
available for programming, each corrmmpondlng to 
one Input addreaa. 

One disadvantage of the MHOS EPROH la Its alow 
speed, typically 200 to 430 nt, compared to the 
bipolar PAL 20 to 30 na. Fortunately, the speed 
In my application is not very critical, and a 
4SO ns 2716 NHOS EPROH la speedy enough. 

■ut, how do I program It to solve my boo 1 man 
equatione? I have mn EPROH programmer but have 
nmvmr heard of any boolean EPROH software. So I 
created it, using 8aalc09 and my Primal PD2000 
069 computer. 

First I named the EPROH Inputs and outputs to 
application specific namea. The program 
• boo 1 ram" warn than mdltmd and run to make the 
EPROH pattern film •eproml', Th I m film warn 
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copied to the EPROM uaing my EPROH pro^mtr. 
The EPROH hii Imarttd into the circuit, 
completing the EPROH design cycle. 

The description belon is tailored to my 
application! but I have tried to sake the 
documentation very explanatory. You can use my 
program 'boolrom* as a template to create your 
OHn programs for your coabl nator Ian needa. Juat 
replace my variable n»n with youra and rewrite 
the Conditional section Mlth your algorithms. 

Hy 2716 EPROH Is used in mr\ application Mjth a 
step aotor and tno solenoids and is configured 
according to Craning 1. The 2716 haa 11 address 
inputs and 6 data outputs, all uaed in the 
appl I cat ion. 

The six LBB inputs are connected to a counter, 
and these Inputa form one coaaon Integer 
variabJe named "count". The remaining five 
Inputs and the eight outputa are uaed 
Independently and each have a aeparate boolean 
variable Mlth ita own name. 

The allowed mixing of variable typea simplifies 
the algorithm dealgn considerably and 
illustrates the flexibility of this EPROH 
programming method. You can think of the added 
labor Involved In specifying the input 
conditions of the separate counter Inputa for 
the many different counts that mrm uaed in the 
application. When programming PALe you normally 
have to do that exercise. 

Host of ths EPROH outputs mrm fed to fllpflopa. 

cmrry gJ Itches from input transitions caualng 
tha» flip! laps to misbehave. You might 
considering using another EPROH Input aa a 
gating clock. But the EPROM' a individual input 
behaviour la not revealed on the manufacturers' 
data aheeta. An EPROH clock input can 
consequently not aafely gate off other inputs. 

Thus don't uae Internal clock gating but inatead 
uae external clock gating at the outputa to protect 
fllpflopa. This is a drawback compared to PALa 
Htvlch produce no glitches Hhen a gating clock Is 
off. 

The •boolrom - program la aoatly aelf explanatory . 
It analyaea one input addreaa at a time. Each 
addreaa corresponds to one input combination. 
For each addreaa tha program flnda the 
correapondlng valuea of the input variables. 
The Conditional aectlon uaea TFa, ANDs and ORi 
on the input variables to create the output 
variables. The output variables mrm then 
collected to mn output data byte, Hhich 
conatltutea the data content of that particular 
input addreaa. The data byte ia written to the 
pattern file "eproml*. 

The above process Is repeated for each Input 
addreea until the complete addreaa field of the 
EPROM is covered. The process will take some 
minutes. The process Is slowed down by the 
repetitive use of power-of-2 expressions. These 
are uaed to make the program eaaler to 
underatand but can be replaced by implicit 
integera to apeed up the proceaa. 



OOaa 
oo oc 

0113 
Oil* 
OtdF 
01*2 



boalroo 

•f* 444444444444444444444444441 

PCM • ** <**•■■ to »io«wri baalu 

*tH • Da»4l AIIIpi ••rfvall. Nklltvlrni, 
*fN t to ba «r**ly puDlliMd and ua»« 



0171 BIN AII3I ; tOOtfAM 

017D 0| h 4 trac I Inn. nal ***44)U*tt Ian, »l«ponitr, aal *>>••* l *p . r aa*t : 

•OOt (AN 

«EM Oulpul vtMtblM! 

pin d«t*b/ia:ivrt 
DIM oio»:eootFAM 

01 H tna««9Ja t p(i| | , t(«»rftpon««, r a*at «ta*i. I or v*r 4 ,»o tor « l ap ; 
•OOCtAM 

dim 1 id ,4u>l i«t:DOOt Ian 

PEN Au«ll44*» vtrltblMi 
DIN I, j.l>. l: 1NTC0C* 

■EN Fit* v*r labia*; 

DIM I ii*:»ytc 

dim i »»•***>* :»r»i no 

PEN ••■•■■ OPEN AN EPD0M P*Tft«M FILE! 4f IllllWtl ■ ••■ I ■ ft* 

« I l«riM-'iprO»l ' 

■IN Ovtmr Ha Pottibll nld pa(t««n I i **: 

0M COMO* 0010 lOO 

0»*1N (•*•!•« «l i*r>a*#{f*1 TE 

OH E DDftP 

00T0 110 

100 on n«o* 

CKfATC **l I •(HI •*«*•; WD ITS 
IIO DEM *l 1*41*9 point' I* Old III* *»14ta. 

D*N •••«•• CPfATf fHV EPROM PATTt»N: I lift •■!•••••■ ■•§•■ I ••• 

NEpj nunOir o* Input bit a] 
lnpv!0lt»«l I 
•Alt 

NCH ■■■•■••• Ahtlfii at • t IN* ona Input 444r*aa • 

*** * • on* tnPul EMftlA*llBA • 

** N • ■ On* uutpol t>fl*. 

F0« «44raaft»0 TO ?• inpi.lt> I i • 1 

DfN l«l|((Ov«r Dl Cu"*nl Input Ktrin 
PEN l**narln< Ol particular Input •••rail 611 
OtN k.ftit Anabtr f>* particular I nPv t Oil 
L-a*a* a** 

PEN Fin* It,* UPui van 4b I •• A l| nputb t 1 • - I » toAtOl *t l»»a WftriMI 
r0» b*1nput»U*-l TO O STEP -1 

WIN IpkhI C*tr*i tua c«viM*r COuMt at At3» 
IF b«3 THEN 

count •» 
INOIF 

• -?*L 

l» !>•) I NEK 
Art »*INr« 
1*1 ) 
fLSf 

Albl*F*tSE 
CNOIF 
NCirT I- 



«*•••• r. Dd 04 Oft • 



RfN llttll VANI 

PEM Input v*rtabl**1 

DIM inpulOM** addraaa 



DfiFlNUIOMS: 44* 
t : INTEOEtt 



atao 
oitc 

0197 
OIE? 
Old 

OlFA 
70D 
0204 

o??o 

0«? 
0?7E 
o?7r 

0?*D 

0??3 

0??6 

07* D 

0743 

OZA* 

02*2 

07*4 I 

020C 

oaci 

0?F1 

07f 7 

032C 

037D 

03*3 

034C 

0J4E 
034F 
03*0 
01*3 
OAC3 
OJDC 
03D4 
04O3 
0431 
0490 
0440 
0«*4 
0*AJ 
04 tO 
04M 
04E* 

oars 
OOD 
04rr 

09OO 
090C 

onii 

0*21 
0531 

0333 
033F 
0341 
034C 
0340 
034 D 
0374 
03DO 
030A 
03»a 
03»r 
03?F 
030? 
03* -V 
0413 
0*1* 
O*30 
0*01 
0*07 
0411 
04C4 
044.A 
04 OO 
04D4 
04 OC 
0*f 7 
Oftil 
0*EV 
o*rv 

0704 
0703 
070C 
07l» 
077D 
0730 
07 if 

0740 
0,'«I 
0>3> 
074? 
0774 
7 7P 
07P3 
7*3 
07¥T 
07*7 
07AD 
07tV 



* ••*! -NOl IA< tOl I 
•ftlaralftt tp«*(9) 
4l*PDr«ar * A • » 
• •I aif*4*l ract Ion* A I 7| 
d I r art lan-Aifti 



P$N 4131 AtOI (•rrylnl 4-0lt caurvlar v*l u*a *tOufvl • 
PtN AI3I-N4P. *IO)»ltD. 



REM ••♦•••♦• Tha Conditional ibOOlaam Mellon <f at ar»« « 1 #>tj 
4fN fur oi^tPul v«r lifeln ♦ r oat lh» tnPat varlablaa. 



DIM 0«<«wl« outPvla. Lima* «*K*n 
0«iU*MLS( 

• **P* aapaf>aa«rJU. IE 

* DSD I Qfo a l 44 S| 

♦ or N lr gl-rpuft. 
M*tOratap-F*C3E 
I I ««"F*t^I 

IU.I HMIM.II 

MEM In all « «■••: 
lr>««ap !••< ount"7 

IF raftftt TNfN 

ra«*t«iao«tount«*0 
IIMicmaI >U OM cownl>«l* 
av»l t M acouftt >»40 OP coont«0 

EMDIF 



IF 4t*Por«ar AMO NOT|r* a *tl tNCN 
IP DlrartlOn TMtN 
PiM lumirl! 

Pull*(AuptlM)« *md ctxinlia*! 
It VI 

NtM itvtrtt: 

PUl J'COunl>- I* AND tO-Jtxtt-3* 
END IF 



■lua la ••• 9 r# 4 



• ♦ »l>r«munlf(OUnt*A| 

I □» t*4r *«d I * *<: • I n n 
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07CA 
0?D3 
07E« 



IF d.l«,.d«*.p THEN 
Rfw <;Or>*t«nt to»tl 



AIM <;Or>*t«nt tO»tl 

*Otortttp«coupt«3 OB cOu«t*l A# CoM»t-l4 OR count'18 

■otar ■ t •(l>«otar .1 *p OH tDul\l«?H Off cetunt-20 OP count « 

iwtofti»p" olortltp 0* cou"k*J* UP tauni-*«A OP raunt- 
3© 



£19€ 

■m M i ■ 1 • ' ait o n 



! tour-ti16 OR coun(«60 



HCM ■cifltnl (on 

■ Dtar«(fp a COMnt«U OR COU*»-?7 OP COUAl-30 OC» (OUn|>4| 

•Ot0^ll*P*BOlor«l«0 OR cooiM -50 Off cour»t-9« OR twj"l« 



OOAfl 
0&A9 

oaic 

O0D3 
OttDB 
0«Fft 

oea* 
©we 

G*0D 
09 I C 

•vlS 

-v-ir 

0»97 
0V*9 
0P5A 

tW?A 

U»»B 

O'M" » 
OPCO 
0"D« 
ORE* 
OPf I 
DVfP 

t>*oi 

■ *. ' 
MH 

0A3A 
0A47 
0A43 
0A73 
<!AaE 
OAVfc 
OAAC 
0A»E 
OACO 
OACS 
OACC 
OAFft 
0102 
0«0 3 
Oi?F 
OPJA 
0R3» 
017? 
0i>* 
0I?P 



ENDtr 

END IT 



IF d.l •s»d«l«p AND NOT <«1 ipordtr I AMD NOItrtttll TH(m 
MEM r«t«jtf lh> tK^MPtor 
• Or H*r U'dtla/iddirtrt Ion 

■ tilnr »( ff ].cuuiM*i Q# t(bPl-7 Oft CQuhl*|4 OR {DUflt-33 

■ ul ur «t ap-aiut or • t *p Dfr caum>J4 
|NDt> 

IF NOT iftipordt, I AND MOTIraaatl THEN 
REN no iltpordtf , lilt: 
I MI-ThUC 

W ^U,i1.-f|, AND (liwhi.-l ANTi en, .-,»'-<* TH(N 
4U- Mil- I NIK 

Ewoir 



fllllOrv to an Plajht bit fcyta-; 



RfN A.«i<)n I »>• OLiipol bit*; 

DlOJ- UTMr.i«i*pl*l 

04 11 -NtMlpol I j 

0l?l*HOhil«pr ttponifl 

D13J -NOT ir aaal »t«pi 

0<«) -NOT i lor Nirdl 

D13> -NOl I aotor* I apt 

C l*l- I III 

D|7|* aU pli41 

«£« liMiutin apt all output oil* low: 
d«taOrip*«oo 

PEPI (•licllvtly, • •« tn« mJ.aI • ■» output Oil* M?h! 
MEN I" particular <uiput bit 
FOP |-o TO > 

it Olll-TRU€ tHEH 

4«i«pyi«nOHldai«t)yit. 2* I I 

EnOI* 
MCXT | 

REN vtr-lla Iho Drii to IK* CPROM Pattern tll«: 
PUT llilt,dti«bytt 

REM CanUnut *ltn trie n« » I input coabinat lanl 
NEKT •ddrtll 



Htff »•«**■■« MAKE a NICE rNDJNO; 

CIGSE 1411* 

END 



re 



itt * 



dtUgtiisitp 



si*p+rd*r 



JiliiftddiVgcft** 



i>r4c4\*v\ 



Qi 



cM 



H$a 



f* 



_l 



• 



j » 

"?— r 

-4— f- 



<■$* 



£OM1^ 



A 10 

R1 
US 

A? 

A* 
A* 

Do 
27/4 
EftoH 



01 
01 
Dr 
of 

01 

01 
Or 



aw* 



1,7* 



l.7< 



rtlpt^S^lp f" 



ferwird *> 



rtititiep t 



j jtprtlpy*i£e tf 



IH 



S*mpJ£ it 
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The Public Domain FF.EX utilities I've been 
sending out, called the GIVEAWAY PACKAGE for the 
lack of a better name, has beon updated. Several 
improvements have been made to CAT, COPY and 
DISKEPIT, often at the suggestion of Bob Jones, 
Several additions have been made, including a 
complete set of utilities for multi volume 
Winchester drives using the WD-1000 or WH-1002- 
05 Winchester controllers. The following catalog 
shows the dates of the current versions: 



SQUEEZE .TXT 
W0RDSWAP.TXT 
L0WERCAS.TXT 
CLEANUP .TXT 
AL0AD .TXT 
RES110RHP.LIB 
RESIDENT.DOC 
RESLBUGG.LIB 
RAMLDOG .LIB 
FASTEXEC.TXT 
PDEIj .DOC 
GEM .TXT 
INITGAP .LIB 
INITDRV .LIB 
INITABL .LIB 
TEST .TXT 
DISKEDIT.TXT 
WINPARi: .TXT 
DSKALIGH.TXT 
WIHTA11LE.LIB 
WIN DRV .TXT 
WIN BOOT .TXT 
WIN .DOC 

prokprog,t::t 

PnOMPR0G.DOC 

nnxcAtc .TXT 



Those who need most of the files updated, or 
have never sent for the GIVEAWAY package, can 
send me 6 five inch disks or 2 eight inch disks. 
Please include a stamped self addressed return 
Container. You need not format the disks, I 
always record the disks SSSD 3 5/77 tracks. Those 
who only need a few files updated can send me a 
list plus the number of formattod disks needed. 

Alternately, the programs can be downloaded from 
Michcal Evenson's 600X Bulletin Board in 
California (213) 539-7619. You will need to make 
two calls a few days apart, the first call to 
establish your password which allows you access 
to the XMODEM (CP/M) download section. 
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PERIPHERAL TECHNOLOGY 

1080 Terrell M«N Rd.. Suite 870 

Marietta Georgia 30067 

Telex #880584 

AOPVMI4741 
fHOOlXl AMNUUMCtNtNl 

£9tP PMYm 

Pt*IJ>MO:AL T'CNNQLOCY ANNOUNCES AVAUABUm OF COCO COHPA1J1LI 
OtJVCAS *0* alf'K lHfSt QtlVFBt HAT « 1040CD If T*1l U%t* ANO 
MlDV UtAOIWi ANLJ UPI11NQ TO LOCO FORMATTED QS/f DI^KlTTtt. 
l*CH E>"|VE tMtt Oh * P^AL Pft^ONALlTl AFT£t TNE EHIVEMt A*£ 
LOA0ET> AliOtUrf. THf naivfv TO ifSPONO AS CI THE! ?OQ (Ml KO, 
/Ol OR /CI ITU. THIV ALLUNS tA'.f OtSfcfME INTERCHANCE iMWtEN 
W^ritS KAV)»* A COCO ANO A PT6^ COHPfTt*, 
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use Of t«c oaiveis on r»to9 coNhjict* that oo hot have thc 

'KK»lWMt $TAAJf>AAT DhK FO»»AT Ort|(lN w WJtL IEOt>|»E m»IM<AIION 
UP THt P1A9 COH*VTER AW A MEm lOOt EHOM AND OV/9 SVSECH OlSKCTTt. 
TPt(S( PAIVtAS 4#£ MOW tNCluOtO iKM ALL NEW OAOEAS rO» OS/9 Oft 
)T*ftH$ WITH 01/9. AN UPbftAOt PAC«i*4C IS AVAlLAIlE fO« U5EAS WltNlNt 
TO u*ttA0< THE III PT6<* lUMPuriB #0* COCO COHPAf It I L I t V ImE COST 
OF miS PAtiAtC IS SjO. HOOIPKATION Of THC uSEft'S r>Tfig IS 
AVAILABLE EM AN AODITIOnAL i\*j If Tr* USER OOCS NOT WISH to 
flOfUPV Trtt ftOAMO HlMSttf 

FOA ADDITIONAL InAOAMAJION, M.EASC CONTACT 

PEAIPmEML TECHNflLOOT 

1*80 ICAtELt HttL AD. Sy|T| 970 

HAAIEMA, CA JO067 

I0ft/9b%-u7^? 

motc afuh NuorpyiNg a pt(.*) rnn#urta fo* tut nEw #g«mat tiju will 

ONC? It AlLt TO k«*0 TUU» OIL OI>*»TlEi THAI Ntlf rO*MATT«0 AS 
MNCtt SIOCO/SIN&LE OCwStTt 0MK*TTt5. 



1H Mont AJbart Ad. 
Canterbury 3126 
Agttf aHj. 
"arch nth 19M 



150 IP SNON + I THEN 260 

id I) HEM PRINT SECTOH PATTERN 

370 TOR Z«l TO N STEP 16 

380 X-Z 

390 Y-1-U7 

400 IF Y>N THEN V«N 

4 10 COSUU 460 

420 PRINT 

430 NEXT Z 

440 GOSUB 940 

450 GOTO 150 

460 PRINT 

4 70 FOR A-X TO Y 

460 IF A<10 THEN PRINT' ',A; 

490 IF A>9 THEN PRINT A; 

500 NEXT A 

510 PRINT 

S20 FOR A-X TO Y 

530 IF S(A)<10 THEN PRINT' ";S(AJ; 

540 IF S(A)>9 THEN PRINT S(A>; 



nr .(ton MSI 1 )•■• 

61 Micro Journal . 

S9V0 Ctaaaodra jjatith *d. 

XlkAon. T* m<J 

U.S.A. 

Oaar ton* 

I hav* )*it vtpgtidAd ay ho»a biavAd tymtaa to run a 
tllflt f>*ocm»*>t At 2.S Aht. I iId» tha procaaaor down for all addra*aaa 
abuva SCqqu, by i>aJ»g • mmv to airaich yhaaa two of tha clock. 

ThU atrttchlng oC tha clock ille««4 tha uaa of tha aalatlng, ilotMt, 
Monitor and t/O dtvtrn. 

Th» ayata* haa two Hva inch and two al9ht tneh dlak drlvaa and tha 
incraaAA In Apcad illowi doubJa Canal ty dlik oparaUon for Doth alaa drivaa 
ualno, proqru t/O inot QMA) „ 

tha rlM dlak dflvara and tha dlak boot had La ba altarad,aa to did 
tha dlak furaattar prearaa. 

Whiln working An thJa upqrad* l bacaaa vary conalcoua of tha nuabar 
of dlik aactora and tha lru«rl»AV« factor uiad by flat and of cou/aa ) aoda 
good uo« of tha DlRk Sac tor XntAtfaAvo artlela by Lao Taylor In th« 
Oaraabar 1 90^ lA»u* M Ntrra Jn**tt\»l . 

I atlll hawi to aacil* on tha nusbar of dla* aactora A»d tha 
IniArlAAVA (Actor thAt I vlll ItrvAlly uaa. 

Tha attached liroqra* i« a Aa«lc prvgri" thai I vrota to coaiputa tha 
dlAt aactor intarl »iv J rvj « n d allalnAta tha tldaovA, pancll and pa par iai* 
oF worklnq out or tho ou*b*rA. 

J hAv* oTtan uAad prearaai* fro* Micro Joitrn-Al And would 1 I M Lo 
con.tr isvta thin prog.ro* t<n publlcat 



AA 1 thJAk IC may ti* of UAA tO 



Many th*nka for a good MXX AA^fatlna . 
VourA faj th(ul ly, 



Howard Hi J la. 



DISK SECTOR INTERLEAVE BASIC PROCRAM 



10 RErl DISK SECTOR INTERLEAVE 

20 REM 

in REM HOWARD WILLS 10/03/66 

40 REM 

50 REM VERSION 1.0 16/03,86 

60 REM 

7n REM THIS PROGRAM CALCULATES THE DISK SECTOR NUMBER 

60 REM SEQUENCE FOR A GIVEN INTERLEAVE FACTOR i. REPORTS 

ERRORS 
90 REM 

100 DIM S(99j 

110 REM PRINT HEADER INFORMATION 
170 COSUB 64 n 

130 REM PRINT SECTOR INFORMATION 
140 GOSUB 710 

150 REM GET REQUIRED SECTOR NUMBER 
160 GOSUB 620 
170 IF N>99 THEN 160 

160 REM GET REQUIRED INTERLEAVE FACTOR 
190 GOSUB 660 
200 IF I>-N THEN 190 
210 FOR A-l TO N 
220 S(A)-0 
7 30 NrTXT A 

140 A- I : H»0 ; bN»2 
250 C-0 
260 S(A).l 

270 REM NOW STEP TO INTERLEAVE 
/80 A-AfI 

290 IF A<N4l THEN 310 
300 A»A-N 

310 IF BOO THEN 610 
320 IF S(A)<>0 THEN 570 
130 S(A)»SN 
340 SN-SN41 



S50 NEXT A 

5f>0 RETURN 

S70 H-H4 1 

sen IF H»N THEN E»l 

590 A-A-H 

f.00 rJOTO 3)0 

610 PRINT 

620 PRINT'*** BAD INTERLEAVE FACTOR - PROCRAM AU0RTED ♦♦♦* 

*i30 GOTO 150 

640 PRINT 

150 PRINT TAb(5);'DISK SECTOR INTERLEAVE PROGHAM BY HOWARD WILLS" 

660 PRINT TAB (5) ;••••• aa a a a a a a a a a aa a aa aaa a aa a aa a a aa aa a aa a a ao a a aa • 

670 PRINT 

660 PRINT'MAXIMUM NUMBER OF SECTORS ALLOWED - W m 

r>*U PRINT 

700 RTTURN 

'I* 1 IMltNT'NtiHMAL 1 lr:x n I ;;K :;l:i'TUll VAMlh:. AUr. 

UO HK1NT 

730 PRINT'5 INCH S.D. • 10" 

MO PRINT 

"Ml PRINT"** INClf »>.n. - nr 

*hll 1*HINT 

770 PRINT P 8 INCH S.D. » 15' 

760 PRINT 

/VO r^RINT'B INCH D,D. - 26" 

600 PRINT 

610 RETURN 

820 PRINT 

H30 HIUNT'ENTKR AKOUlllfc:f> IJBCTOM VALUK " m j 

840 INPUT N 

II nil IF NO 11 TJItN RETURN 

860 PRINT" ,,BB CAN'T HAVE 2ERO SECTORS ••■*■ 

870 GOTO 620 

fi60 PRINT 

890 PRINT'ENTER REQUIRED INTERLEAVE NUMBER - '; 

900 INPUT I 

910 IF IOD THEN RETURN 

920 PRINT""* - CAN'T HAVE 2ERO INTERLEAVE •»••■ 

*30 GOTO 680 

940 PRINT 

950 PRINT'THERE WERE ";H;" SECTOR CLASHES' 

960 PRINT 

^70 RETURN 

1 WES TCHESTER Applied Business Systems, Inc 

I J 2 Pa* Poml Lm«. Srlarcllff fcUrxv. Htm York >5I0 



D«Af Doft. Larry and Tom, 

Savorai U*ara novo inquirAd AS to lh« diMtrincai tAt*ran I DNS IavaIa 
1. II jntf Ml - and tho now IDK9-IV AyAt«n*. I am aura you havo racoJvAd 
timiliar <tu»*naAf. L«r m* attornot to briAfly M^rtUght tha dif#oroncAA 
and torn* or tr*A Advanra^aa of tho naw ayilam. 

Boforo doing tt>»A. I'll vaaIaIa tha Purpoaa of thaaA Ayotdmi) TE«y 
iri ciA«>gnAd to Alio*' uitn to atruCturo* aritor» ratrio^A* proctn And 
format data. Tha uitr viawa filo dotA aa a tatuJar liatJ<»9, with column 
r*told) hoAding* And ro«i of rACOrdA. Any riold it a Potanttal «orf k*y, 
tAlACOor* kAy, at match toy to othor EiIai. Oata FiAldo m*\y ba aoiAttod. 
rvorOarod* margad from othor filoo* AAd raformottod on output. KACordt 
m*y ba tortad. orgamiAd into ivbiatu And inaartAd into raport forma. 
Up to thrta FUaa may linfcad aa a ralatlonal AatahAoa on raport output. 
Hany othar faaturaa *int, out for now lat'i concantrato on tha n«w 
IDHS-IV tyitdm. 

Firat of all. XDM9*FV »• a Aingla, intagratad pro9»Am. Onca invoked, 
All command a ara in m«<«D*y tu\t\ mitantly ayailataJA. Mlth old XDMn. tha 
Unr would firat invoitd tha nuclAuAi And than mntmr aacfi commAhd fro'** 
tha FLEX •" prompt. Thara ia a ((« tacond dalay whila tich command 
lOAdi from OiAk. With XDH8-IV. thA UAAr mntmrt commAnda from a *Xi* 
prompt And thara ia no dola/* 
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XDH1-IV 11 designed to be '••■■ion oriented", that i«J Tho Ueer doaa 
etoat of hii/her work without anting to FLCI. For thi* rmom He'v* 
built j«i OIR. LIST- COPY. RENAME and DELITE utility coamtndi ard a 
rait aditor. Tha detabeie CRtaTt and UPOATC utilitiea are alao integrol 
and mcutt malantly. Tha REPORT **d OlHIRATE functiona diaappaer with 
XDHl-lV and become integral to tha coa>*and interpreter. For ad hoc 
raporta tha uaar eimpiy aritara tha nacaaaary procamaing eteteeiente and 
a *RUR« command. 

XDH8 <CTL fllea are replaced by enhanced ,FRC proce** (Ilea. Proceeaea 
oiay execute utility comma'da , proceea comeiand*. other proceaeei or 
themaelvea. Menum and prompt* may te output to tha *creen, end cammindi 
ot proceeaea may be conditionally eieculed beaed on operator aalectlon. 

Tha heading, form* body and looting teal block a which aurround the 
inaort. link end main fjle records on report* ere rap laced by e tingle 
integrated form commend. Record or field placement ta a function of 
indicator* placed in the form teit. Forma may be coded in-llre. or mey 
reeide in a eeperata file. Form fllea eiay be uaed ay multiple proceaeee. 

Coding of Output page mil marOlna, etc* for each procase la eliminated 
by uaar preaet attributes for the terminal and printer, These ere 
automatically invoked depending, on the output routing, and mey be 
overridden if required. XDHI-1V eleo supports curaor petitioning, home 
and clear* highlighting, etc. ea available on moat terminal*. Printer 
boldface, underlining, double *idlh anal Hal tea ere supported. Control 
code* may be output to select font *u*«* or to configure other printer 
or tannine! opliana prior to report output. 

I0M8-1V la a completely n> M architecture with many other feeluree. The 
highly efficient code occupies eligntly more apace than tho XDM.B nucleua 
and OEKEFATE together, yet provides ell functions. The M« manual 
containa an alphebe tically organised command reference taction, where 
each command la eiplaloed and illustrated. 

I've Attecned a comparialon matrti for other IDN6 ettributee. Returellyi 
1 uaed IDKS-1V to create and print the metric. Specific capability*. 
mrt indicated *ith a "Tee* or •Mo*, and ieme ere noted with e •Mod*. 
• eaning 'separate module" or a "Inf meaning 'integral command", The 
Utter imptiea that the function may be eiecuted within e procaee. 

Becauae of the impiamentel ion effort involved, He view XDM1*IV ee e 
totally new ayatem, end not an upgrade. It'* *330«00 lie! price if a 
bargain when one reelitea that it ia comparlble to popular PC eoflwore 
selling for much more. He do offer a migration incentive (discount! 
to current IDKS. IDMS*, and XDKfi level It 11 end III uaar*. Theae ussrs 
may order IDH3-IV for a 230.00 with valid proof of purchase. Ordera may 
ti placed with Southeeat Hedia. StOo Ceaaandra Imttn, Hiieon TA 37342. 

•ait fUprrda, 



ntu KIITISK CO-FITITOt TO COWMODOtE AMIGA 

Micro Conc«pte lauoch new Hicrobei (II at N icr opr otriior 
Oevelopeent 5how 

Micro Concepie launch their new Mlcrobos III • e Dittlah eade 
roepelllor to the Coeeodore Aelfta end the Alarl ST570 - at Che 
Microprocessor Elevelopeont Shu*. Wenbloy Conference Centre, 
February 11-11. Micro Concepta are at 2 Slephene Roed, Cheltenham, 
tllfi*. C1.M SAAj (rlrphonc (074?) 510525. 

Mlcrobos III i* o Ian coat, vereeille elngle board colour graphics 
coepeler, baood on the teel operetlng 66000 proceaoor. It la 
aveileblr ae e complete ayetea with power eupply, dlek drl«ee. 
eoaltor eed keyboard, with power eupply end dlek drl«aa oaly. or 
aa aa aaaeeblsd eed taated boerd (or OEM a pp 1 Icet loae . Prlcee 
elan el i 650 • V*.T. pulling the Mlcrobos III eeally wlchle reach 
of the pareoral coepuler ueer. 

The pyalee le beaed on e ?20 a 230 ee eurocerd, end containa Si 2k 
byiae of fie, up to 192k bytee of eproe, eedlue resolution colour 
grephlce end a wide variety ot eaaa etoroge end coaauolcet Ion 
per 1 pher el a . Special feeturee Include eacepllonel colour grephlce 
with gen-locked video. Intertecee (or twin 800k b f t r floppy end 20 
ealebyte herd dleke. up lo 2*k bytaa o( CMOS battery-becked etatlt 
raw, a Sean reel lie* clock, parallel and aerial porta end e 
aouit interface - while the choice of opereling eyoteee Includee 
TtlFOS. CCM (CPU 6ft*). 0S9-6«k end the OOOS^oapet I bla SM3-2. CIR 
and T11P0S are compatible, respectively. -Ith the Atorl and 
Coeeodore ayelaae. Software in the fore oJ ayateae eervlcee eed a 
WIMP type ueer lnterfece le provided as etenderd. 

Uallke the Aeencan sysieea. It le declined to ■ »* the PAL video 
eteedard (though the KTSC etenderd cen be ueed) giving higher 
ecrean reaolutlon and proper |en-lQcklo| circuitry. Mlcrobos 11] 
alao hee e hither bue bend width) 90 - 1001. coopered with 5 * 

lOOX for the Aajlge. end It hea e wider choice ot dlepley eodee 
then either aachlna. 
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hMAlftUTf — 

Ar CM torture! Madular/lnteur ated 
MiHU>«r of Module* 
Position Independent Code 
*e I ore table 
Seeftiort Or ter.t ed 

HiHImm f itld«/Crou»l per rfecord 
«ex>nt>n I e^el Characters 
NtKimw Kecord Sue 
U*vr Install ter«/f-rint Attrib'* 
iHiii^ii iifi OiitMui AttrthMtv* 
Vlrtuel f-eQir»9 to OodHcetod Dlek 
Virtual fegino to Randan File 
formed Curtor Control Svpport 
Printer Special Foatorr Svpport 
r*rorea« Control Fllea 
Ctcecute e Proce** fron e Froreaa 
Iterator Henu/Proce** Selection 
Creeta. Ifudate 8. Li*t Tile 
nixlflun Kirord Selection Teel* 
E*uel. Lei*. Greater feat* 
Btart«-with/naaked Te*ta 
Contain«-«tr »n^ Teat 
Rot Sterte with/Cor.talne Teeia 
Teel* i«imtt other fielda 
Seleri Specific Fielde for 0/F 
String Multiple Fielda into One 
Redefine field tvpe/len on 0/P 
MPr9e field* from Auxiliary File 
JOlri Record a fro« Two File* 
nrre^/c) ***! t*t date into rolunn* 
S<>n recor da/ar r ay* b** ♦• e** value 
tin array folunni Ihto record* 
Lelculetloo* or. f*«ld data 
rtiNlaun Sort Field* 
Xn*ert File ea Report Needing 
Link Three File* a* MUJM on Q/9 
Invert File RelationahiP on 0/P 
Insert Recorde within forn tout 
Insert record field* Into text 
Integrated Form ft Fori* Filoa 
Output Report to File 
OutPut to Oatabaae File 
Output Oetebeae to RSCII File 
inpvt ASCII file to Database 
Puroo Detpbaae File 
Plot (fter Graph) Function 
0lePl*9 Fl le Formal 
General File Utilitlea 
Teat Editor 
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The a* In eaeory la provided by 16 256k bit d-reoe, giving 51 Zk 
byLae - ahared beteea the proceeeor (ruaalng et ft aKi for 901 of 
the tlee) aad the dlepley. ueleg ee leterlaaved acheea vblcb gl*ao 
Che proceeaor ecceee to the ree et *ay tlee without dteterbtng the 
diopla*. The dlspley uare ftOk bylae. loovia*. «32k bytaa available. 
Two araae of ba t t er y.bec ked CMOS etotlc ree ere eleo provided, 
holding up to 24k bytee end with * bettery life of up to 10 yaerej 
one la cooblned »lt1ti ihe eproe aockata. the other with the reel 
Iter clock. The let'r-r can hold eyatea pareaetere » cherecler aete 
et*,. and la protected againei ayatae craahea. 

The four 78 pin eproe eockata cen hold up to 192k bytee of eproe. 
Two aockata eey be populated with 27 512 eproaa. wlch 17ftb bytaa 
of ayeteea eoft»ere. The reeelnlng two can be configured either 
for two 27256 eproea or. with the addition of two Soart eockata. 
two Bk or 32k CMOS atetlc ria. fty cheating llnke theee two eockata 
can eleo be conttgured to be ea oa-boerd 27256 eproe prograeeer , 
allowing tha board to act ee a etaed*elone developaeot eyetee, 

OlepJey la beaed on tbe Motorola leater Meaeieeent Svatea chip aet, 
glilog either ©O x 25 teat with eeer defineeble character aale. or 
up to 640 ■ 300 with 4 coloure or 320 a 215 with 16 coloure. Look 
up teblee give 32 colour* out of a range of 4096. on dlepley et 
eny one tlea. Both vertical end horleofttel eeooth ecrolllng la 
available, and the video can be gan-locked or eynchronleed co en 
lncoelng coepoeltr video Input, allowing I he board ' a graphic ouput 
to be otaed or overlaid with the lnconlng video. 

Other feature* Include a dual 5 1/4 m or 3 1/2 " floppy dlek drive 
interface, uotng the weetera Digital 1772 device ead living e 
totel of 800k bytaa on a elagle drive* or 1.6 eagabylae for tha 
whole ayatae. There le aleo a SiSI buaa leterfece to coaeect to a 
3 1/2* 20 Petabyte wiachaater dlek drive. 

MICRO CONCEPTS 

2 Si Sttcrfwn ftoori 
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Classifieds 



VLntbaateir ID tfergaibytej Driwe 

Two (2) 10 Megabyte Hsrd-DUk Wlnclwater Drives. 

- were removed for upgrade to larger drives. 
I - RMS Model 1509 $275.00 

1 - Seagate Model 1412 $275.00 

<615) 842-4600 Ton 9-5 EST. 



Working 



LSI 68008 CPU card, 
CPM/68K $350. 



"C" Conpller and Digital Research 



Tano Outpoat II, 56K, 2 S"DSDD Drive a, FLEX, HUMPS $595. 

MICROKEY Single Board Conputer. Target 128K HAM, FLEX, 
P0RTH. with optional 6502 CPU & ROMS aa advertised on p. 
51 DEC. 84 68' Micro Journal. $1800. 

i-PT-69 complete with Dual S" DSDD Disk Syatea and 
Controller, includes FLEX DOS. $745. 

TELETYPE Model 43 PRINTER - with aerial (RS232) Interface 
and full ASCII keyboard. $359.00 ready to run. 

S/09 with Motorola I28K RAM, 1-KPS2, 
I-Parallel Port. KP-09 CPU Card $1290. 

l-CDSl 20 Meg Hard Diak Syaten with Controller $1000. 

(615) 842-4600 M-F 9 AM to 5 PM EST 

64000 HAID DB6K STST8M - CCMPI2TS 

51 2K 68008 ayaten, 10 megabyte hard diak. Xebec 1410A HO 
controller, 80 track double aide, double density floppy. 
Couple te with cabinet/ power aupply. Taken In on Mustang- 
020 trade-in. Version 1.2 0S-9, Baalc09, Stylo, Mall 
Merge, Spelling Checker, Dynacalc - like new - original 
price $2,900.00 range (advertlaed) - SPECIAL - OHLT 
$1750.00. 
615 842-4600 - Oats Coup, aak for Don or Tog. 

WANTED blank Data Syatena 68 boarda. Alen Gordon, M.D. 
1435 W. 49th Place, Hlaleah FL 33012 (305) 822-1100 

Stride 420 conputer ayaten, Wyae 50 terminal; Z 
Megabyte a RAM; 2 640 KByte 5 1/4 Inch floppy diak drives; 

10 Mhas 68000 CPU; VMEbua compatible; 4 serial ports; 
Centronics printer port; P-Syaten with Pascal and 68000 
essenbler. $2500 or nake offer. Call Steve (213)379- 
3457 

Wanted for uae with Svtpc 6809: DKF 3 Board, Memory 
Board, Hard Dlac Controller, Hard Dlac Unit, Printer 
Buffer, Details Voltage Herts and prices, to: Coleman, P 
Box 305, Felldlng 
New Zealand 



•^■SPEFRV NIEWS 



Introduce* Two Hlgh-flerfbrejnoe ff-Btt Series 5QOO Sys tem 

BLUE 80X. PA — Sparry Introduced two new member* of the Series 5000 
fanlly or microprocessors utilizing the UWIJC© operating system - the Hooel 



50 and the Model 90. 

Broadening Sperry 's *lcro-tc-»a In frane product Lln« supporting the 
DNtX OS, the rw?u -lystems utilize 32-blt MC68020 © technology and offer 
improve! purfamtOCt ^»ver «|it|nji Scries 5000 models. 

The 5000/50 and 5000/90 offer full 5?-bU capability *Uh CPU 
pcrforeueice over two times their Series 5000 predecessors. Utll Izlng an 
optimized UNIX Syate* V operating system and C ecmpller for the MC6e020, 
both systems ar« functionally ccapetlble with other Series 5000 mentors. 
Users can move applications, horixontal software tools, programing 
languages and Interconnect software across systaos without recoaplletlon. 

Both systems provide a earnon Interface to Industry atenderd 
software, perlphanls and ocaivuMcatlona facilities supported by other 
Series 5000 products. The jyate/ai function as stend-elone or depertmantal 
systems supporting SNA, X.25, Ethernet ©end other Industry standard data 
communications protocols. The Industry starkdard dealgn enables uaera to 
nozlnlze hardware Investment and regain flexible »*>en reconfiguring or 
enhancing systems. 

tn addition to the new models* Sperry announced upgrade capability 
for existing Series 5000 systems, Models 40, 60 and 80, Introduced In 
November, 19&H. The earlier models may be field-upgraded through 
installation of the #-blt HC66Q20 CPU end a revised operating system. 

Pr let ng and *ve 1 1 ob 111 t y 

The Series 5000/50 basic harder* ranges In price from $23,030 to 
*28i530 and ts currently available. Basic Series 5000/90 hardware ranges in 
price from 168,300 to *74,J00 and will be available in June. 1986. System 
options, workstations and software licensing fees are priced separately. 

MC68020 rield upgrade capability for existing Series 5000/40, 
5000/60 and 5000/80 range in price from $6,995 to H2.000 end will be 
available In July, 19A6. 

Ml products are sold iiirmjeji Terry's worldwide sain organization 
and author lied Sperry dealers. 

Sperry Series 5000. Model 50 

7he Series 5000/50 can support up to 3? Interactive users, The CPU 
with A kilobytes (KB) of data and irogran cache mum y and 2 to r6 megabytes 
<*ft) of metn memory <PAH). improves proeesMn* per forwence and allows thr 
execution of large, complex prograas. An optional MC68881 Floating Point 
Processor can be added. 

A minion* configuration includes a 68020 Processor, 8 KB cache 
aweary, 2 MB main nawi y, 85 MB fixed diak. 45 MB Streaming cartridge tape, 
4 async R5-232 porta. 2 synchronous porta. 1 parallel port, ayne line 
Interface module and power supply with battery back-up. 

The 5000/50 supporta up to two expansion cabinets. One Snail 

Computer System Interface (SCSI) tepe drive controller and one 1600/3200 bpl 
tape drive are standard with each cabinet. A 10 Mtfe .iisk drive controller 
and up to two 3*0 KB flied disk drives ere optional, enabling the 5000/50 to 
grow to a lAtaA system capacity of 1.6 gigabytes <CB) , 

Scwjrry Series 5000. modal 90 

The Series 5000/90 can support up to 88 interactive users and 
features the ability to Install up to four 68020 processors for expansion. 
Memory ranges from * to 16 H8 and the system supports 8 KB of data and 
program cache temory. 
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k HCG6A01 Floating Point Prt*e«aor ia standard. This proe**sor 
permits hardwire acceleration of MUt««tlcal calculations. 

4 5000/90 allium* eonng»reilon includes • 6»l?o processor, 
Floating taint Frooeseor, ft KB oeoita ^m?ry, l W main oamory, l6H HR flee* 
disk. *5 rfj stremting cartridge up*, «-«hen«el Mrtet Heeory access <DtO 
controller, 16 ■|«e/eayne parts, 2 parallel ports ms peutr supply. 

Th« «~port MA Controller allow* tttM^vit of four disk/tape 
control lore pormUtin* * ■aalmue or elite*** dlskB and eJgnt teoe» to be 
oonfUirod. 01* tfpsi rang* rrow 1S0 >ej ir<***mr cabinet only) to 515 H» 
tfrlv** <«pan«io4i cabinet only). Up to four eipenslon cablneta «re 
ptmlttad for a oat Imu* capacity or up to * gigabyte* (CB) . 

Sparry'i tgfix OS Product Una 

Sparry' » «lcro-to-«ainfra*a fe»tly of rareonel Goaprters, 5000 
3»rui or auUUueer alcrocoaputera, th* Sparry 7000/SO soper minicomputer 
and the Sparry >100 Series orrir th* industry' 5 largest raw or computing 
power beasd on ATYTa WTIX Syitea V Operetlng S»at«». 7h« UMX OS 
oompotlblllty allow orderly lyitem growth, protects hartfM*r« and software 
Investment and provides imparilleled applications portability — fro* thi 
desk-top all IA» way to the ©smarter mom, 

sparry La a leading •arwreeturer and supplier or electronic »-6a*ed, 
hlgh-tedftonlngy syHsma and service* for i lame r'. M buelnen* end Anw*rnarnt , 
defense . eeroapac^ «nd *erltl«e markets. Sperry's computer operations »>tr*^ 
•ore \hm 16.000 costoaera In SO oounirtea and, in fiscal year 196$, 
reported revevxei or M.1S billion, ptrt or a total etrporeta revenue or 4V7 
billion. 

•#• 



Sparry is a trademark of aperry CorpDretlon 
Win la a trademark of 4T1T Ball Labor etoritt Inc. 
NC6BA20 La s trademark of Hstorola Corporation 
rTMEWCT li a tradamsrK of Xtre* Corporation 
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WBTAaW-020 4 OmlTLO (W9/61020 1-TAIX 
A C-Hodaej/BardVara Bookup 



Eaclualva for UolfLEX ■FfTAaTMT?ft la a new package 
froa Data Coap (CPI). I-141X conalace of two dlaka aod a 
apaclal cable, the hookup aoablea a 6809 SWTPC coaputar 
to dusip UaltLlX file* directly to the UolPLEX WRAftC- 
020. Thia la the OILY currently available aiathod to 
tranafar SMTP 6809 UnlFLKX file a to a 68000 UnlFLRX 
ayataai. Glalx 68D9 uaara nay dump a 6809 UolPLEX file 
to a 6809 UnlFLtX rive inch dlak aod It la readable by the 
■JSTAgE-020* 

The cable la apeclelly prepared with Internal con- 
nect loo i to Batch the noo-etanderd SVTPC S0/9 1/0 Db25 
connactora. A apaclal SWTPC S+ cable aat la aleo 
available . Uaara ahould specify which SVTPC aye tea ha/ehe 
wlahaa to communicate with the MJSTmE-020. 

The l-TAlf aoftwara la furnlahad oo two dlaka. Ooe 
eight Inch dlak cootalna the 8.E. MEDIA modem program C- 
K0DEK (6809) the other dlak la a NDSTAaaVO20 fl«m loch 
dlak with C-KODtK (68020). Taac and binary fOea may be 
directly traoefarad between the two eyetama. The C-H0D6M 
programa are uoaltarad aod perform aa excellent modem 
programa also* 

X*TALX cae be purchaeed with or without the apaclal 
cables, but this apaclal price la avaUeble to reglaterad 
920 uaare only 



X-TA1X Commute (cable, t dlaka) 999.95 
S-TAIX Softwmra (2 dlak omlf) $69.95 

X-TALX wltb OfDCNM Somrcm laclmdad $149.95 

Order from: 

Date Camp tUrlilo* (CPI) 

3900 Caoeamdra Smith Id, 

Blxsoo. Tl 37343 

615 B* 2-460 1 

TKLS* 510 600*6630 

Kote; NDSTA0G^O2O currant owners muet fumlah eerlel 
cumber from back plete of MU5TANG-020 eyetem for thia 
apeclel offer. 



Dear Don, 






RESEARCH CORP 



Last time I wrote, I alooat got aide-tracked into e 
diacuaaion of the INT(x) function, which in turn would 
have led me on to Integer Variables. You may wonder 
what I could poaeibly say about theae that you don't 
already know, but I'll have a go at it anyway. 

To begin with, let's agree that the INT of a mom- 
integer Floating-Point number ia the imteger 
innedimtmLy BILOm* that masher* That ia to aay, 
IHTC5.7) - 5 and IHT(-5.7) - -6. It ia unfortunate 
that the K BASIC compiler (mot OmSXC) has cbosco to 
change thia definition for negative numbera , thua 
making thair IHT(I) into a TROHCATX(X), To continue 
with our diacuaaion, the numbers 1, 13, -15, etc are 
Integer conatanta, while AX, BX , and CZ are Integer 
Variables in the range ♦/- 32767s end A, B and C are 
Floating-Point variablea (FP variablea, for short). 

OK j now let's get down to some serioua buaineaa. 
You'' 11 find that lots of programs can be apeeded up 
(quit* apart from taking up leas room in memory) if 
you make •■ many variablea ai poaaible into Integara. 
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with C Source 

$229 




*** PAT from Southeast Media — A full Feature screen oriented TEXT EDITOR 
with aJ 1 the best of "PLE M . For those who swore by and loved only PIE, this 
Is for you! All PIE features and ouch aoret Too many features to list. And 
If you don't Like these, change or add your own. C source furnished. Easily 
configured to your CRT, with special config section. 

68008 - 68000 - 68010 - 68020 OS-9 68* Special: $229.00 

Includes fuJ 1 C source 

68008 - 68000 

COMBO - pat just $249 

68010 • 68020 

*** JUST from Southeast Media — Text Formatter developed by Ron Anderson; 
for Dot Matrix Printers, provides many unique features. Output "Formatted" 
Text to the Display. "User Configurable" for adapting to other Printers 
(comes set up for Epson MX-80 with Graftrax); up to ten (10) imbedded 
"Printer Control Commands' 1 . Compensates for a "Double Width" printed line. 
Includes the normal line width, margin, indent, paragraph, space, vertical 
skip lines, page length, page numbering, centering, fill, justification, etc. 
Use with PAT or any other editor. The ONLY stand alone text processor for 
the 68XXX available, and at a very low price 

68008 - 68000 - 68010 - 68020 0S-9 68K Special: $79.95 

Includes full C source! 

$79.95 

with C Source 
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As a case in point, let's consider the aiople loop : 

10 ?0R I - I TO 10 
20 PRINT I; 
30 NEXT I 

RtJNoiog thia program will produce the following : 

123456789 10 

If the 'I'e are changed to 'IX', the reault will be 
the iiae, only it will happen faater. 

Nov let's add another line to the original program, 
and RUN it again. 

25 IF 1/3 - IHT(l/3) T8EN PRIST "BOINCI"; 

Thia tine we'll aee 

12 3 BOINCt 4 5 6 80IKG1 7 8 9 BOINCI 10 

but not if we change all 'I's to 'IZ' aa we did for 
the firat example, Thia tine we'll aee 'BOINCI' 
printed out after each and every number. What went 
wrong?? 



5 6 7 etc 

1.66 2 2.33 etc 
1 2 2 etc 

which ia exactly 



If we look at 1/3 and lNT(l/3) for the first program, 
ve have 

I 12 3 4 

1/3 .33 .66 1 1.33 

INT(l/3) 11 

causing a match at every 'I' 

divisible by 3, whereaa IZ/3 and lNT(lZ/3) are both 
identical to the line for INT(l/3) above. How can we 
preaerve the intent of the original program, and STILL 
change our 'I's to 'IZ'? If we keep in mind that IZ/3 
produces the eequence 0,0,1,1,1,2 only because H mud 
3 are both Integers, the solution is to mske one of 
then a Flostiog-Point Integer, which will produce a F? 
reeult. We obviously can't do this with IZ, but we 
csn chsnge the '3' to '3.' (the sdded decimsl-poiot 
indicsting thst '3' ie reslly a FP '3.00") to mske 
Line 25 IF IZ/3. - IHT(lZ/3) 3HEN PRINT "BOINGJ"; 

snd we've schieved the desired result. Of course, so 
sstute resder would slso observe thst we no longer 
need the INTO psrt either, so Line 25 ends up aa 

25 IF IZ/3. - IZ/3 THEN PRINT "BOINCI "i 

Another csndidste for conversion is the pattern : 

X - INT(RND(0) * 52 + )) 

which selects a rsndoo integer in the rsnge 1 - 52, se 
psrt of a csrd-shuffling routine, let's ssy. 

We simply chsnge this to resd XX « RND(0) * 52 ♦ 1. 

But there sre nsny pitfslls awaiting the unwsry - - 
especially where division is involved (aa in our first 
example) or if we venture into the domsin of oegstive 
numbers. Also whst do we do, if instesd of IZ/3 
(which wss essy to chsnge to IZ/3.) we hsve the 
situstion IX/JZ, where it is impossible to tsck a 
deciasl-poiot onto either Integer?? 



Let's examine these different possibilities. 
we consider one line of a progran : 

100 A - 1NT(B / 4 * C) 



Suppose 



where exsminstion of the complete progrsm shows that 
A, B, and C are always integera. A prime candidate 
for converaion to AZ, BX> and CZ (and elimination of 
INT) you'd think. But if we assign, let's ssy, the 
vslues B - 7 snd C - 5 then Line 100 aa given would 
produce the result A - 8, becsuse INT(7 / 4 * 5) ■ 
INT(8.75) - 8. On the other hsnd AZ - BZ / 4 * CZ 
would give the result aa 5. ( Why?) Chsnging the '4' 
to '4.' aa sbove produces the correct result of 8. 



But wbst if we were to replsce the constsnt '4' in our 
Line 100 with the Vsrisble D, snd assign the vslue 4 
to D7 It mskes no difference to Line 100 aa it 
stsnds, but in our trsosforned Line we would hsve 

AZ - BZ / DZ * CZ 

wbich would sgsio give the wrong result of 5. Whst to 
do? We now hsve nowhere to tsck on a decimsl-poiot J I 

A quick snd dirt> solution is to chsnge the order of 
the vsrisbles on the right-hsnd side of the equation 
to give AZ - BZ * CX I T>X (try it, snd compsre), where 
division is now the lsst operstioo to be csrried out. 
Tbis, however, will only work if the psrtisl product, 
BZ * CZ, does not exceed the rsnge +/- 32767, snd 
provided the end result is ooo-negstive. Try setting 
B - -7 , snd compsre with the esse of BZ ■ -7 . 

A more elegsnt solution would be to preserve the order 
of the vsrisbles, but to multiply the first vsrisble 
on the right-hsnd side by the identity for 
multiplication. This is equsl to '1' (or '1.' in our 
exsmple) aa multiplying (or dividing) a number by '1' 
lesves it unchsnged , i.e. it preserves its identity. 
Similsrly the identity for sddition (or subtrsction) 
equsls '0", aa sdding to (or subtrscting it fron) a 
number lesves the number unchsnged. Now we hsve 

AZ - BZ * 1. / DZ * CZ 

which should sstisfy the transformation. On the other 
hsnd, ss sddition is fsster thsn mul tiplicstion it 
would mske more sense to write it aa 

AZ - (BZ + 0.) / DZ * CZ 

Well, who would hsve thought there wss so much to 
write sbout INTEGERS? There's no doubt thst I've 
overlooked a few problem sress somewhere, but this 
discussion should st least pinpoint axmrn of then and 
perhapa offer aome guidelines for overcoming them. So 
tresd wsrily when you venture into the field of 
Integer-Vsrisbles snd the INTO function - don't mske 
sny sssumptions aa to whst the result will be, but 
test your sssignmenta and expressions for a rsnge of 
conditions before making them permanent. 

At thia point, I'm not sure what I'll talk about next 
time as I aeem to have run out nf iteam on XBASIC. 
However, we'll see! 

Sincerely, 



SJr 



R. Jones 
J3J8J LYNN AVENUE, 
ABBOTSFORD. 
BRITISH COLUMBIA, 
CANADA. V2S J E2 



SK DOS 



(formerly cslled STAR-DOS) Is now available for both 

68000 ao<i 6609 
computer. The same great DOS, but now better than ever, 
with enhancements which make It Ideal for 6809 usera 
moving to the 68000/66006/68010/68020. AvaUable off- 
t he-shelf now for the Enersld BSB-I snd ESB-I1 computers, 
(others soon), snd for licensing to OEMs st attractive 
terns. Single copies to end users sre $75 (6809 version) 
snd $125 (68K version). Configuration Manual (optlonsl st 
$50) gives full details on sdspting to new systems, 
supplied FREE to SK*DOS/68K purchasers until September 1. 
Adapt SK+DOS to s new system snd receive s royslty on 
your sdsptlon! Csll us st 914-241-0287 for more 
information. See STAR-DOS Ad on psge 56. 
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OS-9 UniFLEX 

MUSTANG-020, 68020, 68881 AND MORE 

HANDS-ON EXPERIENCE 




The DATA-Comp Division of Computer Publishing Corporation announces their new and 
innovative HANDS-ON 68020 computer familiarization two day event. A chance to TRY 
BEFORE YOU BUY! 

For two full days (Monday through Friday - excluding legal holidays) each participant will 
be furnished the exclusive use of a 68020 computer (MUSTANG-020). Each system will 
have available native C compilers, BASIC, assembler and other high level languages. Each 
system will be equipped with the Motorola MC 68881 math co-processor, where 
applicable. 

Each demonstration room will contain not more than two work stations. Each system will 
be equipped with floppy disk, 20 megabyte Winchester technology hard disk, and 2 
megabyte of RAM. RAM is partitioned as 690K bytes of RAM disk and 1.2 megabyte of 
user RAM space. 

Participants are encouraged to bring along any source level projects, for evaluation, in C, 
BASIC or assembler. Call for availibility of other HHLs. 

Although this is not a training seminar. Data-Comp personnel are available for assistance 
and consultation. This event is scheduled for hands-on evaluations of the 68020 CPU, 
68881 math co-processor and MUSTANG-020 system, operating in a functional 
environment. 

Transportation to and from the airport and hotel/motel will be provided. Lunch provided 
both days, Chattanooga airport is serviced by American, Delta, Republic and other airlines. 




COST 

One person - $375.00 
Two persons - $595.00 



* Motel single $22.00, double S26JX1 
Includes satellite TV . convenient to food and shopping 




DATA-COMP 

5900 Cftaundra Smith Rd 
Hlxson. TN 37343 



(615)842-4600 

Ttltx 5106006630 



Systems available for both OS-9 and UniFLEX. Reservation should be made 15 days in 
advance. Attendee should initially indicate OS-9. UniFLEX or both. Special facilities 
available on itquest. Please write or call for additional information. 

NOTE: Both OS-9 and UniFLEX are Unix type operating systems. Each as been enhanced 
in some aspect or another. Prospective attendees should have some working knowledge or 
experience with one of these operating systems, to gain full benefit of the session. 
However* a newcomer will find that it is a simple matter to be fairly proficient in using these 
systems in the allocated time. Special system instruction available on request. Call or 
write. 

* Hotel/Motel cost are separate cost, not included in the basic cost shown. 
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SOFTWARE DEVELOPERS! 

YOUVE JUST BEEN GIVEN THE BEST REASON VET 
TO GET OUR fiSOOO UNO** DEVELOPMENT SYSTEM 



THE VAM/99K* SERIES 




VKSIWM SIB.IM 

IrvfcaW trcminaL 20 Mb h»nJ -1 i*fc 
5I2KRAM £ port* end REGUUJS* 



*I2.4M 

f*u» 30 Mb 



faHudr* aQ of ab 
(Apr urvanvr 



IBH1 PC/0S9 Compatibilitg 

Smoke Signal ten edd IBM PC capability to your 0S9 
system for as little as $1195 plus software. 



■kd^mop 



to obtain ran yak hi 



0SKM& SIGNAL 

W71A*£ VUXACC CA 91 3*3 
tHt«lW9SM0 TfV^»M>4M 4«6S 



Hard Disk Subsystem 
for SS-50 Computers 



This proven subsystem adda hard disk speed and storage 
capacity to your computer yet requires only one SS-30 slot. 
Software (with source) Is lnoluded for your choice or 
FUX9* or STAK-OOS*. OS-9* Level I or Level II, or OS-9 68X 
operating ayat-«ai. The software honors all operating 
ays ten conventions. The software Is designed for the Xebex 
S1M10 controller interfacing to any hard disk drive that 
conforms to the ST506 standard. Four subsystems ere 
available; 

\) if KB (formatted) *RE»» hard disk, Xebec SJ410* 

controller, SS-iO interface card, all cables, and 

software for $2050; 

7.3 HB (formatted) Tandon TK-603 hard disk, rest im« 

■s above for $89$: 

no hard disk, rest Base as aoove ror $600; and 

53-30 interface card and software for 1200. 
All prices include shipping, w> accept Visa and Mastercard 
without adding a surcharge. Teias residents must add salts 
tai. The subsystem may be mounted within your computer 
chassis or in a separate enclosure ulth power supply. 
Please write or phone (Include your day and evening phone 
numbers) for more Information. tfe will return Horth 
America calls so that any detailed answers will be at our 



2) 



3) 



ttptnst. 



a 



cnTSxpwses 



P.O. Box 9802 - M5 
Austin, rasas 73766 



PbCO* 



\ J5 9446 



FLEX is a traoimarK of Technical Systole Consultants. Inc. 
0S-9 la s traomiark or Mlcrovere arvd Notorola 
VREH la i trademark of Control Data Corporation 



Clearbrook Software Group 







WM.WW, 



CSG 





Information 



Sysllem 



Some notable features include: 

- General purpose database manager. 

- Menu-driven front end. 

- Comprehensive applications language. 

- Uaer definable screen forma. 

- Interactive ad-hoc Query environment. 

- Uaer definable report forma and 
report generator. 

- Data base program generator. 

aammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmml 

CSC IMS for OS9/6609 Lll ia $493. 
Introductory price until June 30. 1966 

ia $393 

A run-time package for user-developed 

and distributed applications ia $100. 

CSG IMS will be available for OS9/66000 and 
OS9/6A09 LI in the second quarter of 1966. 



i 



?&?>?>?^^ 



Other CSG Products 
Libr - this ia an object librarian, designed 
to create, inspect and maintain modules 
and libraries. For uae with Microwere's 
C compiler and RMA assembler. 
For OS9/6609: $30 

T* - is a general purpose text editor, and 
has features making it suitable for program 
creation and editing. It ia the same editor 
which ia included with CSG IMS. 
For OS9/6A09 (soon for OS9/6A000): $30 



>>>>x*>:«»»>>^^^^ 



For information or orders, write: 
Clearbrook Software Group 
446 Harrison Street 
PO Box 6000-499 
Sumaa. WA USA 96293-6000 
Telephone: (604)633-91 16 
Dealer inquiries welco 




North American orders add $3 for shipping. 
Fo reign orders add $ 1 for shippi ng. 

OS9 ia a registered trademark of 
Microwere and Motorola 
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SK 'DOS 

(formerly called STAR-DOS) 
is now available for both 

68000 and 6809 

computers. The same great DOS, but now 
better than ever r with enhancements which 
make it ideal for 6809 users moving to the 
68000 / 68008 / 68010 68020. Available off- 
the-shelf now for the Emerald ESB-I and ESB- 
II computers, (others soon), and for licensing 
to OEMS at attractive terms. Single copies to 
end users are $75 (6809 version) and $125 
(68K version). Configuration Manual (optional 
at $50) gives full details on adapting to new 
systems, supplied FREE to SK*DOS/68K pur- 
chasers until Sept, 1 . Adapt SK'DOS to a new 
system and receive a royalty on your adapta- 
tion! Call us at 914-241-0287 for more in- 
l formation. 

"^STAR-KTTS" 



^J^LLzt Box 209 Mt. KiSCO NY 10549 



AJOERS0N CtMn/TER CONSULTANTS 

I 

Associates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
suiting firm dealing primarily in 68XX<X> 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools Is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analyses, 
multl-oxls servo control (CNC> and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software- We support 
all popular languages pertaining to the 6809 
and other 68XX(X) processors. 

If you are a manufacturer of a control or 
measuring package that you believe coufd 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer . We wIM be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution- We can do the entire Job or work 
with your software or hardware engineers- 

Anderson Carter Consultants & Associates 

3540 Stur bridge Oourt 

Ann Arbor, Ml 48105 



Heavy Duty 
Switching Power Supply 

For a Halted tiae we •rill offer our HEAVY WTTY switching power supply, for 
those of you wanting to do your own thing with hard disk syateu, etc. Note 
that this is * price far below normal prices for supplies of this quality. 



HAJCZ: Boachert 

Sire: 10. 5 x 5 x 2.5 lnchee-in eluding hearj aountlng 
bracket/heatelnk. 



Rating: la 110/220 ic (scrap change) Out: 130 viCCa 



Output*: +5 volte - 10.0 aapa 
♦12 volte - 4.0 eape 
♦12 volte - 2.0 aapa 
-12 volt* - 0,5 cape 

Hating Connector: Terminal atrip 
Automatic ahort circuit recovery 



Load reaction: 




filce: 



$59.95 
2 or aore $49.95 each 

A00 $ 7.50 each for S/H 



KAKK: Boachert 

Site: 10.75 x 6.2 x 2.25 lachea Including heetelnx. 

Rating: In 110/220 ic (etrap change) Out: 81 vatta 

Outpuca: ♦ 5 voKa - 8*0 saps 
♦12 volte - 2.4 aape 
4-12 volte - 2.4 aapa 
4-12 volte - 2.1 aapa 
-12 volts - .40 aapa 

ftatiog Coonectore: Mo lex connectora Load reaction 

Automatic ahort circuit recovery 



Price : 



2 or aore 



$49.95 
$39.95 each 



ADD $ 7.50 each for $/R 



Also: Dyaan aade Diskette* - 8" SSDD Bo* of 10 — $18.00 
He pay Shipping In U.S.A. 4 Canada 



DATA-COMP 

S900 Cassandra Smiih Rd 
Hiason* TN 37343 




m 



"S 


(615)842-4600 


r*i >•*». -^ 


Tele* sioaooeaao 
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SOFTWARE FOR 68Qx AND MSDOS 



SUPER SLEUTH DISASSEMBLERS 
EACH S99-FLEX $101 -OS/9 $100UN1FLEX 
0©JECT-0«LV versions: EACH f*0-FLEX,OS/S,COCO 
jrrtarsct?very genarata &**<* on cfsk with labels, Inchjde v«f . binary editing 
apeaiy 6800. » 2.3, S,B,9*502 version or 260/B030.S vanjon 
OS« version also poax&m flex Ipmuu ofciect fla under OS* 
COCO OOS avaitablaln 6800,1.2.3.5,8.3^502 version (not ZBO/BOeO.S) only 

CROSS-ASSEMBLERS (REAL ASSEMBLERS, NOT MACRO SETS) 
EACH $50 FLEX,OS/9,UNIFLEX,MSDOS ANY 3 $100 ALL $200 

specify for 18Ox,8Sa2.680l,88O4,8805.8SO9,Z6,Z80,8048,805l,B0B5.6B0Of 
ruadudsr. hH&sw&q cross- essemlisrs in C. with taadAjrtoad utilities and macrrx 
8-bit (nol 68000} sources lor addrtfonai $50 each, $100 for 3. $300 lor al 

DEBUGGING SIMULATORS FOR POPULAR 8-BIF MICROPROCESSORS 
EACH $75 FLEX $100-OS/9 $80 UNIFl.EX 

OBJECT-ONLY Varslona: EACH X50-COCO FLEX.COCO DS/9 
*imrf**t sknUale processors, tndude d«sasft*mb> lorrnattng. binary etfling 
specHy lor 6800/1 , (14)6805, 6502. 8609 OS/9, ZOO FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502, 6600/1, 6809 

6502 to 6809 $7$ FLEX S8S~OS/S W-UNIFLEX 

6800/1 to 6809 A 6809 to posrtkxvind J50-FLEX *75*OS/9 $60-UNIFLEX 

FULL-SCREEN XBASIC PROGRAMS with cursor control 
AVAILABLE FOR FLEX, UNIFLEX, ANO MSDOS 

DISPLAY GENE RATOfVOOCLSylENTOfl 150 w/ source, *2S wit hog 1 

MAJUN6 LIST SYST M $100 wfseurce. SS0 without 

INVENTORY WITH MRP 1 100 w'source. $50 without 

TABULA RASA SPREADSHEET $1 00 wfeoorta. $50 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
$50 FLEX $30 UN1FLEX/MSDOS 
edit dak sectors, sort aVedory. marsain mass* catalog, do dtak sorts. 
resectxrYS some or el of BASIC popsm mrf BASIC (wi&iuv, etc 
ncrvFVEX verskrv * clucks sort and msn>*wnr onfy 

CMOOEM TELECOMMUNCATCNS PROGRAM 
$100-FLEX,OS/9 1 UN1FLEX,MS.DOS 

OBJECT-ONLY versions: EACH $50 

menu-drh/en wflh (errrwnaj mode, h(e transfer, MOD£M7, XON XOFF, etc 

lor COCO and norvCOCO, drives irtemai COCO modern port up to 2400 Baud 



DISKETTES & SERVICES 

5,25" DISKETTES 
EACH 10-PACK $12.50-SSSD;SSDD/DSDD 

Amsricarvmaae. ouararfeed 100% o>ia%, with Tyveh jacket*, hub <*Q». and labars 



ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

we wi osatcgmm any ol the programs describee* n this advenisamrtl or In our 
brochure for spedafaed customer use or to cover new prormaoTB, the <*arye 
lor such oatonzalfcri depends upon the (nartuRabf fty of the modtf k^kr a 

CONTRACT PROGRAMMING 
we wi create new programs or modify axktbng programs on a contract basis, 
a service we hove provid ed lor over tw trtty years; the aomputsn an which we 
nave performed cevtrad piuyrpwiesj ncfcjde most popular mod*** of 
mek*am*s. mcfcidno. IBM, Burroughs, Urwsc, Horeyvjl. most chafer 
modbte oi rre^urr^jsex nobdkng C€C. IBM. 06, HP. AT*T. and most 
popular brands Ol microcomputers, including 68001 . 6809. Z8Q. 6502. 
6B0O0, using most aufuJune tB languages and cperattng syflwne. onsystemj 
ranging in size from large o»MiniM»alfcm to stogie board cunrcnejs; 
iha charge tor contract prograrnming b uai»*y by the hour or by the task 

CONSULTING 
we ofTer a wide range of business and technics* censurting serv*»&, inciting 
semhari. advice, trai^ng. and design, on any took reused to compuiera; 
the charge for conavthQ is nprmal y based upon tf me. travel, end expenses 



Computer Systems Consultants* Inc. 

1454 Lstls Lane, Conyers, GA 30207 

Telephone 404*463*4570 or 1717 

We take orders at any lime, but pran 
long discussions after 6, II possible. 

Contact us about catalog, dealer, discounts, and services. 
Moat programa In source: give computer, OS, disk size. 
25% off multiple purchaaea of same program on one order. 
VISA and MASTER CARD accepted; US funds only, please. 
Add GA sales tax (If In GA) and 5% shipping. 



SOFTWARE.. 
HARDCORE 



" FORTH PROGRAMMING TOOLS from the 68XX&X " 
•" FORTH specialists — get the bestir •' 

NOW AVAILABLE — A variety of rom and disk FORTH systems to 
run on and/or do TARGET COMPILATION for 

6800, 6301/6801, 6809. 68000, 8080. Z80 

Wrtte or call for information on a special system to fit your require- 
ment 

Standard systems available for these hardware— 

EPSON HX-20 rom system and target compiler 

6809 rom systems for SS-50. EXORCISER. STD, ETC 

COLOR COMPUTER 

6800/6809 FLEX or EXORCISER disk systems 

68000 rom based systems 

68000 CP/M-68K disk systems. MODEL It/ 1 Z 16 

1FORTH is a refined version of FORTH Interest Group standard 
FORTH, faster than RG-FORTH FORTH is both a compiler and 
an interpreter, ft executes orders of magnitudes faster than inter- 
pretive BASIC, MORE IMPORTANT, CODE DEVELOPMENT 
AND TESTING is much, much faster than complied languages 
such as PASCAL and C. If Software DEVELOPMENT COSTS are 
an important concern for you. you need FORTH! 

firmFORTH"* is for the programmer who needs to squeeze the 
most into roms. It is a professional programmer's lool for compact 
rommable code for controller applications 

i* IFOHTH and foroFO&TH nr» trademark* # Talbot Nhcrovyfisni* 
» f i€x 14 * trademark of TechAcaJ Systems Consuftenti Inc 
*• CP-M.68K * trad**** of Digital Rsssarcn lr*c 



tFORTH® 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 

•«> tFORTH SYSTEMS <-* 

For al* FLEX systems; GIMIX. SWTP, SSB, or EXORctsor Specify 
5 or 8 inch diskette, hardware type, and 6800 or 6809 

'" tFORTH — extended fig FORTH O disk) $t00 ($15) 

with fig line editor. 
■• tFORTH + — more! (3 5" or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended daia types* utilities. 

games, and debugging aids. 
" TRS-&0 COLORFORTH — available from The Micro Works 
•" firm FORTH — 6809 onfy. $350 ($10) 

For target compilations to rommable code. 

Automatically deletes unused code. Includes HOST system 

source and target nucleus source No royalty on targets Re* 

quires but does not include tFORTH + . 
" FORTH PROGRAMMING AIDS — elaborate decompilers 1 50 

" tFORTH for HX-20. in 16K roms for expansion unit or replace 
BASIC $170 

" 1FORTH/68K for CP M-68K 8" disk system $290 

Makes Modef 16 a super software development system 

" Nautilus Systems Cross Compiler 

— Requires: tFORTH + HOST + at feast one TARGET: 

— HOST system code (6809 or 68000) $200 

— TARGET source code: 6800-$200. 6301^6801— $200 
same plus HX-20 extensions— $300 

6B09— $300, 6080/280— $200, $8000- $350 

Manuals available separately — pnee in ( ) 
Add $6 system lor shipping. $15 for foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave.. Redondo Beach. CA 90278 (213) 376 9941 
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Coming Soon! 

68000 products running under FLEX™^ 
[ PL M S-68k (PL/9 for the 68000) "j 

• Built-in screen editor 

• Built-in source-level debugger 

• Built-in assembler 

• Byte, Integer, Long and Real variables 

• Signed or unsigned variables 

• Single-pass compiler 

• Direct source to object 
•Compiles over 1000 lines/min 

• Requires second processor and any FLEX™ system with a PI A port 

The second processor module (included with the compiler): 

• 10MHz 68008 CPU /" ~\ 
•512K bytes RAM 

• Case and power supply 




• Plugs into Windrush UPROM-III port 
Interlace software included: 

• Program loader 
•68000 FLEX™ interface package. 




I Other Software: 

68000 Assembler 68000 System Monitor 
|^ Programmer's Editor 



WlU^llWfWU^ 



For further information, phone or write: 



Worstead Laboratories 
North Walsham 
Norfolk NR28 9SA 
England 



t(j)yWINDRUSH 



Microsystems Ltd. 
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OK, PLEASE ENTER MY SUBSCRIPTION 
Bill My; Master Charge Q — VISA □ 
Card tt . Exp. Date_ 



For □ Wear □ 2 Years □ 3 Years 
Enclosed: $ 



Name- 



Stree*- 

City 



My Computer Is: 



State 



,Zip_ 



Subscription Rates 

(Effective March 3, 1985) 

U.S.A.: 1 Year 124.50, 2 Years $42.50, 3 Years $64.50 

* Foreign Sir-fece: Add $12.00 per Year to USA Price. 

• Foreign Airmail: Add $48.00 per Year to USA Price. 

• Canada & Haxlco: Add $ 9.50 per Year to USA Price. 

* U.S. Currency Cash or Check Drawn on a USA Bank III 



68 Micro Journal 

5900 Cassandra Smith Rd. 

Hixton. TN 37343 
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(615)842-4600 

Telex 5106006630 
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INC 

Lloyd \tO i$ o computer engineering corporation providing 
soffMie end hardweye products end consulting service* 

19535 NE GUSAN POBTLAM D, Oft 97230 (USA) 

PHONE: (503) 666-1097 • TELEX: 910 380 5443 LLOYD I O 

New Product! 

CRASMB " CROSS ASSEMBLER 
NOW AVAILABLE FOR OS9 68000 

LLOYD I/O announces the release of the 
CRASMB 8 Bit Macro Cross Assembler for 
Microware's OS9 disk operating system for 
the 68000 family of microprocessors. In recent 
increasing demand for the OS9/68000 version 
of CRASMB, LLOYD I/O has translated its four 
year old CRASMB for the OS9/6809 and FLEX/ 
6809 to the OS9/68000 environment. 

CRASMB supports assembly language soft- 
ware development for 1hese microprocessors: 
1802, 6502, 6800, 6801, 6303, 6804, 6805, 
6809, 6811, TMS 7000, 8048/family, 8051 /family. 
8080/85, Z8, and the Z80, CRASMB is a full 
featured assembler with macro and condi- 
tional assembly facilities. It generates object 
code using 4 different formats: none, FLEX, 
Motorola S1-S9, and Intel Hex. Another format 
is available which outputs the source code 
after macro expansion, etc, CRASMB allows 
label (symbols) length to 30 characters and 
has label cross referencing options. 

CRASMB for OS9/68000 is available for $432 
in US funds only. It may be purchased with 
VISA/MASTERCHARGE cards, checks. US 
money orders, or US government [federal, 
state, etc.) purchase orders. NOTE: please 
add $5 shipping in the USA and use your 
street address for UPS shipments. Add $30 for 
all overseas orders. CRASMB for OS9/6809 
and FLEX/6809 cost $399 plus shipping. 

You may contact Frank Hoffman at LLOYD I/O, 
19535 NE GJisan, Portland, Oregon, 97230. 
Phone: [503) 666^1097. Telex: 910 380 5448, 
answer back: LLOYD I O. Easylink: 62846110. 
See list of distributors below, 



USA; 

England: 

Germany: 

Australia: 

Japan: 

Switzerland 

Sweden: 



VISA. MC. COO, CHICKS, ACCEPTED 
LLOYD LO (503 666 1 097), SI. MEDIA [B00 33 A 6AO0) 

Vivawoy (0562 423425), WtodtUSh |0692 4051 S9| 

Zacher Computer (65 25 2991, Kell Softool* (06203 6741) 
Parti Sadla Electronic! (344 9111] 
Mlcroboordi |0474] 22 1741 Setfcou (03| 532-4000 
EI*oM AG ,056 66 2? 24) 
Micromojtof Scandinavian AG 1015 - 1 35595) 



K ftASC OQ SEAflCW and (X3CU£ 1/71/718 

PATCH. CGA9V* axt CRA&e i632 ere *tx*rc>to <* UOVD VO 

C59 b o '"of VfcTcwtrot HEX * o m ot ISC 
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OS-9™ SOFTWARE 

SDISK— Standard disk driver module allows the use of 
35, 40, or 60 track double sided drives with COCO OS-9 
plus you can read/write/format the OS-9 formats used by 
other OS-9 systems. $29.95 

SDISK -♦- BOOrFIX— As above plus boot directly from a 
double sided diskette $35.95 

FILTER KIT #1 ^Eleven OS-9 utilities for "wild card" dliec* 
tory lists, copies, moves, deletes, sorts, etc. Now Includes 
disk sector edit utility also. $29.95 ($31.95) 

FILTER KIT #2— Macgen command macro generator 
builds new commands by combining old ones with 
parameter substitution, 10 other utilities. $29.95 ($31.95) 

HACKER'S KIT #1— Disassembler and related utilities 
allow disassembly from memory, file. $24.95 ($26.95) 
PCXFER UTILITIES —Utilities to read/write and format 
MS-DOS™ diskettes on CoCo under OS-9. Also transfer 
files between RS disk basic and OS-9. $45 (version now 
available for SSB level 11 systems, Inquire). 

CCRD 512K RAM DISK CARTRIDGE —Requires RS 
Multipak Interface; with software below creates OS-9 
RAM disk device. $259 

CCRDV OS-9 Driver software for above. $20 

BOLD prices are CoCo OS-9 format disk, other formats 
(In parenthesis) specify format and OS 9 level. All orders 
prepaid or COD, VISA and MasteiCard accepted. Add $150 
S&H on prepaid, COD actual charges added. 

SS-50C 

1 MEGABYTE RAM BOARD 
Full megabyte of ram with disable options to suit any 
SS-50 6609 system. High reliability, can replace static ram 
for a fraction of the cost, $699 for 2 Mhz or $799 for 2.25 

Mh2 board assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 
RD2 2 megabyte dedicated ram disk board for SS-50 
systems. Up to 6 boards may be used In one system. 
$1150; OS-9 drivers and test program, £30. 

(Add $6 shipping and insurance, quantity discounts 
available.) 

D.P. Johnson, 7655 S.W. Csdarcrsat St. 
Portland. OR 97223 (503) 244*6152 

(For best service call between 9-11 AM Pacific Time.) 

OS© *• • tradamar* of Mterowa/a and Motorola Inc. 
MS-DOS It « iradamarkor MlGioaofl, Inc 



COMPILER EVALUATION SERVICES 
By: Ron Anderson 

The S.E. KEDIA Division of Computer 

Pnbllahlbg Inc., 

is offering the following SUBSCRIBER 

SERVICE: 



riUI OQaV AmUSOi 



ITALDATTOI IXTOtX 



Due co Che constant end rapid updating end 
enhancement of ouseroui compilers, end Che 
different utility, appeal, speed, level of 
communication, memory uaage, etc., of differenc 
compile ra, the following aervlcea are now being 
offered with periodic updates. 

This aei-vlce, with updatea, will allow you who are 
wary or confuaed by the various cLalms of compiler 
vendor*, an opportunity to review comparisons, 
comments. benchmarka, etc., concerning the many 
different compilers on the market, for the 6809 
microcomputer. Thua the aavlnga could far offset 
the email coat of thla service. 

Many have purchased compilers and then dlacovered 
that the particular compiler purchaaed either Is 
not the most efficient for their purposes or does 
oot contsln festures oecesssry for their 
application. Thus the sdded expense of 
purchsslng additional compller(s) or not being 
sble to fully utilise the sdvsntsges of high level 
lsngusge compilers becomes too expensive. 

The following COMPILERS sre reviewed Initially, 
more will be reviewed, compered end benchmsrked 
99 they become available to the author: 



PASCAL 



GSPL WHIMSICAL PL/9 



Initial Subscription - $ 39.95 

(includes 1 year updates) 
Updates for 1 year - $ 14.50 

S.K. MEDIA - C.P.I. 

5900 Caasaodra Smith fid. 

Hlxaon, Tn. 37343 

(615) 842-4601 




68000 68020 68010 
68008 6809 6800 



Write or phone for catalog. 



AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



Technical Coniultallofl avallabla moat wsakdaye Irom 4 PM to 6 PM CST 
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A Powerful 

1-2-3 
Combination 



6 80io 



^J^ 1. Stylo-Graph Word Processor 

gCr Stylo-Merge Text Formatter cSQ^ 

tir Stylo-Spell 42,000 Word dictionary 6° 

2. Motorola 68000 Microprocessors 

3. The 68K OS9 Operating System 

All the Stylo programs are written in 68K assembly code making their performance second to none. 

The ability to always see on the screen what your printout will look like saves time and makes 
your work easier. 



Why settle for less than the best? 
Check it out today! 

Call or write for catalog 



Stylo Software, Inc. 

ro a» otu M2 i : *wt 

(DAJOF/mirWJO 83*02 

\20f\\ 520 32tt 



.VISAORWSmKCAKDACa HHj 



OPl 

Beyond Pascal, C\ and ADA® there is a better programming language: VJ< I I— 

An ea&tet faster method of 0ev«to*g high quality programs <s yours Some features Of QPL are: SpOC§3§ 

with OPL Thts is a language of unmalcned pa*** and convenience • Exact Anlhmdtfc — . no rourxfrng or truncation f\£M 

wtvch can sfcmuiaie your creative abates Extra wide range (10 exp : 32DO0) Vjnt&T 

~«. « , - -„ -^ «- ~ . « w- • Unlimited length variable names and strings. «% 

OPL « very e*c,ent Mfcou. being lerse Its EASY TO READ A WRITE' . S|m ^ ^ & ^ ^^^ ^ ^.J^^ Sd IW 

A ^^^^ Q P f^J- C ^"%" Cot^ a " «»■** be wntten . prosessmg commands alternate, „ „ 

in abou. m FEWER LIMES in OPL The powertu, OPL compter man- concalenat^ pattern matching, and more 50% 

ages IM deuylso^programming, allowing you 10 concentrate on the # High ^^ m ^^ ^ ^ 

problem to be solved tr« apac« eftiaeftcy of PascaJ and Base files) 

• Automatic variable sizing: no field overflows 

Many Applications: 9 Ntanx* Indirect**! for easy data c*v*ning 

■ easiness data pnacFss*^ • Conformant arrays hold mixed data types 

• Computer axled instruction games • Ccn%>anbte with Pascal. Base. Coboi. Asaertt*y 

• Expert systems a/*tictff intel»*ence , Simple input and ontpui memods A pnntef control 

• Text process ng. encoding decoding • Fasi. etnoent aompiato 

• Migh preoaon mam apofccaiwns • Symbol tracing for fast de-twg 

• Systems uMrty programs 

• Roooiics Language brochure with example program . t , FREE 

■ Induslnal mcroayrfMer applications 0>muT>sJ ration disk •► mini.manua) . $10 00 

Fun 90 page personal or business manual $24 95 

No maner whai type oi programming you do. OPL has features designed Full manual (pers, or bus ) 4 demo disk & binder $34 95 

10 speed up development and reduce maintainance 

Personal System: runs unde# Flex $295 +*m^ 

„ . . _ „ ^ . _ Runs full language, uses smaller disk apace fwOirV 5 147 

OPL >s as easy 1o learn as BASIC, and more powerful than Pascal The 

dearty w»n»en 90 page manual has over X complete eiampie programs Business System; runs under Flex «695 e>o>t^ 

, m Faster rjperabon, free run time icence A/OlrV 5347 

The OPL compter and run lime hDrary is wntten in assembler Language 

lor mawmum speed and mmvnum space ti tndUtos a ***ig loader 10 Free User s Group Members**) with compiler purchase 

rrwnue the final program size 

Visa A Master Caid welcome 

• f ifififi»- ** Comp/ter Products Unttmrted. tnc< 6712 & Presidio. ScottsdMto, A2 9*254 (602)991-16$? 
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C ORN 



BOWPUTIII 



MODULES - BARE CARDS - EIT3 - AflSlMBLED fc TESTED 
Stackabla alodulaa IIT AW 



20 amp POOR SUPPLY w/faa 
w/Dlak protect ralaj 

DIM CABINET v/r*f«- * cables 
llll DIIVES 

Mini soaid, a ss-soe. s aa-30e 

WHt button 



350.00 400.00 
200.00 250.00 
225.00 325.00 



ItM 

m - 



Bar* 



IIT 



A*T 



imRRtrPT TIMER 

1, 10. 100 per no. 19.95 
PM - INTELLIGENT PORT BUFFER 

SlABlt board coBput . 39 . 95 
DPIA - Oval PIA parallel port, 

4 buffered I/Oo 24.95 

XADI - Bxteaded Addreaalag 

BAUD coo> PZA port 29.95 
MBS - HDTSIB BOARD SS-SOc 

v/BAOD ROD. S4.95 

PISS - 1S4E PROM DtSE 

21. 2764 STROM* 39.95 

FDSS - Firmware development 

2. SE blocks 39.95 
XMP* - 2764 PROM burner adapt. 

for 2716 BURNER 
CRERRT Evjboard «/Cabla«t 

96 kmf capacltlv* 
TAXAS 12'*. IS Mb* MONITOR 0RE8N 
AMBER 
4 MODULE CABINET - uHflnlfthad 
POWER SUPPLY w/dlak protect 



149.05 
159 . »& 



150.00 
250.00 



[♦♦♦♦♦♦»» MM » M » M » MM »| 

Color Computer 



MONOLINE - 20 Mb* Moaocbroaw 

video drlTir 
CC30 PORT BUS v/poeer • apply 

5 53-30, 2 Cart 
POWER DOE 6 evltcbed outlets 

trtaeleot auppraaslon 
rs 232 3-evltcbed porta 

for above 



15.00 20.00 
169.95 199.95 



29.95 39.95 
ADD 420.00 +25.00 



Write for FREE Catalog 

ADO 53.00 S£h PER OftOER 
WIS. AOD y SALES TAX 



11931 W. Btuemound Road 
MILWAUKEE. WIS. 53226 
(414) 257-0300 
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Dlaft-1 Flltsort, MlnCcaC, Hinlcopy. HltiMaa, 

"Lifetime, "Poetry, *«Pood1Ut. ••Ol«>t< 
Dlat-2 Dlftkerflt »/ lnit.4 fix**, *r J a.a , •Prmod, 

♦♦Snoopy, ••roottml I . ••llMipav* .••LMei la^- 
Bli*-* Cbu«0<>, Seel, Sec?. Find, T*ble7, Intern. 

l»1«V<e*p, *Dtflk«Ave. 
Dtafc-4 NittinK f>ro|tr««. *Flnddat. *Ctiai>ptr. 

DISK-) *DJSKMX I, *DISRKIX 2. *«LKTTKH, 

M MJVKSHIN, •♦AUCPUAlC, "BMfMNC* 
Olia-fr •♦Purchase Order, tndei (Diik (lie L*dx) 
Dl»*-7 Llnkln* leader. Kload, Itarknraa 
Dllk-I Crtaat, Unphar <Kay 87) 
Olai-9 Patacnpy. 01aWl*v (Au* U2) 
Mat- JO Home Accounting (July A?> 
Biak-ll Dlaatmblrr (Jun« «*) 
Dtah-Jl Hod««bH (Hrvl*fr| j«. n » M*») 
Dlak-13 Mnlt*N>A. TeatafM, *Clr«rtup, *f^knll««,, 

Jlalp, UfltctTtt 
Otaa-14 *lntt. «Te*i , *Teralnat, 'Find, ♦01 *U.,\\ t , 

In It. Lib 
Dllk-I) Mnd»a9 ♦ Uj»d*(»4 (l)rr. F»4 Ulr1irf*|) (<• 

Hod«B9 (April A4 Caaao) 
Dfvt~l* Copy.Txt, Copy. Co c, Cat .Tat , Cai.Ooc 
Mat- 1 ? Hatch Utility. KATM5, A Male Prepruceasor 
Dlak-IS Par ae . Hod, Stze.Od (Sept. J» Ar«*t ran*) , 

CMOCfWK. Olli.Ttl («iept, BS Spray) 
Dlak-L9 Clock, Date. Copy, Cat, PIKL.Aia & P**'.. 

Krr<»r4.Sy«. Iki. biic.AN* l lk«r. 
01ak-20 UNIX LUe Toola (Joly * .Sept. 65 Taylor 4 

CUchrlat). Dragon. C, Gr*p.C. US.C, roUHP.C 
Dlalt-71 Utllltlti & Caaea - Date, lift, Hadnea*. 

Touch. Coblln, StarahoC, 4 I) sore. 
Dltk-22 Read CPU « Non-FIFX Dliki. Praaer Hay 

1984. 
ftlak-21 ISAM, Indexed Sequential rile Acce«»Ue. 

Kethoda, Condon Nov. 19AS. Katanalbl* Tali la 

Driven Language Recognition Utility, 

Anderaon March 1946. 
Dlak-24 08 ' Micro Journal Index of Article* i 81 1 

Anttfcet lte«a froa» 1979 - J9BS. John ftirr*u| . 
Dlik-2> ICKHMIT for PLEX derived (ran the UNIX ver. 

ftur* Keb. I986. (!)-»- Dla«a or ( 1 )-8' DUk. 
Dlab-7a Coapacta Un I Hoard Aevlev, Code & Dlagran. 

RuMlneon March 1988. 



Thin 18 s reader service OaTLTf No Warranty la 
offered or Implied, they Are *• received by *6i* 
Micro Jonraal, arid are for reader convenience ONLY 
(sone HAY include r lxe« or patches). Also 6o00 and 
6809 programs are mixed, at each la fairly vlmpie 
(mostly) to convert to the other. 



8* Disk 114.95 



5" Disk 112.95 



88' Micro Journal 

5900 Cassarxta Smtn Rd Hlxson, Tn. 37343 
(61 5) -842 -4600 



• Indicate* 6S00 
•• IndicAttw BASIC SWTPC or TSC 
6809 no Indicitoi 
Poiel^n Oidexs Add $4.50 tot Suffice Mill 
orSTOOforAirMiil 
• All Cunency in US. Dalian 

Telex 5106006630 
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PT-69 SINGLE BOARD COMPUTER SYSTEMS 
NOW WITH WINCHESTER OR FLOPPY DISK DRIVES 



The proven PT-69 Single Board Computer hne is expanding! Systems now can be Winchester or floppy-based Available also in a smaller 
cabinet without drives for dedicated systems with no mass storage requirements 

' 2 8-brt Parallel Ports (6821) 
" 2797 Floppy Disk Controller 



1 MHZ 6809E Processor 
Time-of-Day Clock 



2 RS 232 Serial Ports (6850) 
56K RAM 2K/4K EPROM 




Custom Oesign inquiries WoJcome 



WtnchnUhr Sy»lem 

♦PT69KT WINCJItSTfR SrSTFM $ 1 79S 95 

Include* 5 W6 Wlnctiwler Orlve. Z 40 track DS/DD Drives. 
Par alls) Printer I Mer fee* • choice of OS/9 or 5TAR 00S 

• PT6952riQPPTSrSTrr1 J69S 95 

Includes PT6 9 ftderd, ? OS/00 40 TRK * 1/4* drives, cefttnel, 
sw II chi 119 power Jisppiy. DS/9 or STAR 00S 




Floppy Sytlw 

• PI o9A ASSEMBLED & TtSHD A0AR0 

♦ OS/9 
♦STAR- DOS 



$779 00 

1200.00 
$ SO 00 



VISA MASTERCARD/CHECK/COD 



PERIPHERAL TECHNOLOGY 

1480 Terrell Mill fld.. Suite 870 
Marietta. Georgia 30067 

Telex 3660584 404 9840742 



OM.L OA VWlTt FOCI ADDITIONAL 
CONFIGURATIONS 



XDMS-lvH 



Data Management System 



XOHS-jy PftOCUSIHC MODEL 



J 



) 



"i777r7\\ 



I4CLBDC 
II M 

ceuir 



*-ltCCI*5 1 


r.M.r \\\ 


*M£I 5* \\ 


fgtittr \\ 


OH 1 t U T /// 




OullUl f/i 




M*0M /// 


LIST 




S 8 1 1 




rfi»N 


IfifCI 




t*u 




ritti 


■ tier 




sei 




incc 


Mil 




01 




POUlU 


Ifltll 




Lilt 




■e-Ntc 


lEftil 




[■ilitl 




Mt-H 4 « 


nil 




''1 "! ' *! 




FOLD 


Mil 




5Hr 




laOftl 


i|t*f 




Hfltr 




1 » Itl ' 1 


JOUi 




cttai 




T*l 



) 



Siiii v\ 

ourrni yffi 



QuTfllT 
NlMt 



XDMB IU SUPPDRt COHHAMDfi 



(Hill* \ fcnitii \ ( rirMiu i f rtictii if itiit* I 
niuniity ^iniiiny \umnui f VconriOL t IcotiHL J 



ItLOC 
ITT 

mr i 
• fir 



i i ■■■ 

COM 

til 

(911 

Hiiil 

(■iii ir 



CH Ml 
H-»MI 

0C8CI1IE 

i«0ii 
Mitt 



lllEt 

f DM 
(HCUlt 

lUH/FlC 

MtMBLIIT 



Cttl 

rur 

"iiliM 
ll«1«tal 

HEl 



Op to 32 grou?«/fiatcia par racord 1 Op to 12 character 'laid ntmii 
Op to 1024 bytt rtcord* 1 tnput-Procttm-Outtut II 01 Command ttrlKturt' 
UpplT/Lotur caat command*' V*tr dtflfttd tcraao and print control 1 
Proc««« Fjlat' Form hln' Conditional txtcutlan* Proem <h*ining l 
:.r P w*rd-rn-"-*'c! flit linking* Flit joining' Nmdom flit Virtual paging* 
Built In utJhtlv** Built In ta*t Ury odlt or ^ Fully •■••ion onintij 
Enhancad farm*' BoJdfactr DouMt width, Italic* a d Cndartfn* vupportad' 
Mnttan in compftct vtructurvd ****mol*r< TM*0T«tatf far FAST axacutien' 

XPMB-IV P*** M.n.n.m.nt fly»t,m 
XDMS-tV it, * brand raw Appro ten to flat* man i| tmtn t - It not only atrniti 

filtt producing cuilOMKid rpportt* tcrttn dltplayt and fill output. 
Proca«*lng cm consttt of any of ■ «*t of ttandard high Itvtl function* 
including rocorfl and fiald *a[*ct]on< tartlng *•»« agprpgatlon. lookup* 
in cthar fJl«t ( apattil proctlllng of rocord •vtatti. cuatom rsport 
formatting, totaling and •ubtotallrtg* arvd pratantatlon nf op to tnraa 
rolatvd nia« •• a 'databaaa' on utor d«fln*d output riport*. 

POWERFUL CQMMAMnFI' 

XQH5-rV comfrinfi fht f L^Ct lOftal 1 1 y of many popular DBH9 toftwtra iytl*n> P 
vltK a naw tur to um commtnd tat into a tlnffla tntagratad packafla. 
Ma va mclodod many now faaturaa and coa>r»andt Including a act of gantral 
flit utilltiam. Thp procaaaing command* aro Input Proca*« Output 1IPOI 
oritntad whicrt allowt almoat instant impiamantatlop of a procaa* daatgn, 

SEBSIOH ORrEMTEP* 

XDHS-IV i* ■■■iiof> or tan ltd. En tar "XDMS* and you ara in inatant convaartd 
of all tha Faatufaat Mo mora waltinf for a fOfaAand to load in froa> dlak h 
Many commandt ar* immodltta* auch at CHEATI tflla dtf*flitinnl. UPDATI 
If I It tdltorl. POHQt and DELETE lutlllttrtli Othfft art procaaa command 1 
Mhl<n art uitd to craata a uaar proctn wnicrt la »*acuta4 with ■ RUB 
comaianO. Elthar may ba tnttrtd Into a "procait* flla which la titcuttd 
by an EXECUTE tlattfltnt* Proeaaiaa may aiacuta oltttr procttattp or 
Ehtmttlvv* + Otthar conditionally or unconditionally. Ktnut and per a an 
prompt* aro aatlly coded, and aritlrv uaar application* can ba run 
without b^wt laavino XDMS-IVi 

IT'S EABY TO USE! 

XDHS-1V kaapt datt managamant afmplt' itth*r tnan dtaigis a COmpJa* OBM9 
which hirio* tha irua **twfe of )M data* kM ktpt ICM-IP H\w orltnttai. 
Tht Jttr v^*w of data ralationahip* it P'tttnttd In raport* and acrttn 
output, whila tha actual data ratltfo* in aaty to maintain filtt« Thli 
atptct ptrmita Cuatomiiad praaantatton and rtportt wlttiOut compltl 
rtdtfinitlon of tha dattitaaa filat and) atructura. XDMi-IV may b * uitd 
for a wida ranga of appltcationa from afnpia rac rCI manaffamant ayatama 
tadcrVtaaaa, tnwantory ..«> to Inttgrattd databtta tyatamt lordtr antty. 
accounting ..«i. Tha poaalbitttta* ara unJlmitaflU*. 

XOMS-IV for atOt FLEX. STAR-D fi. SITaOOg «• or fl «3»O.00*PiH 

Orriar by PhontE tl 5-*4 2 - *400/ Uo I - tVlti and NatttrCard aectfttodl 
Or wrlttl Sooth latt Modlar SVdO Caaaandra Smith* Kliaon, tunn 97943 

WESTCHESTER Appliad ^uwlnooo nytttn.. 

7 Pa* Ponfl Lantr Briareliff Manorp N*T. 10310 Ttl *H-**l*iSail«¥ttl 

ntKUJ Itrmcal fttttm) C*niult«nu< SKOMltaJ IU« mi Cart. 
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ALL SYSTEMS INCLUDE: 

* The CI ASSY CHASSIS witn a ferro-resonani. constant voltage power 
supply that provides * 8 worts at 30 Amps. ♦ 16 volts at 5 Amps, and 
-16 volts at 5 Amps. 

* Gold plated bus connectors 

* Double density DMA tioppy disk controllers 

* Complete hardware and software documentation. 

* Necessary cables, (liter plates 

YOU CAN EXPAND YOUR SYSTEM WITH: 

MASS ST0RA6E 

Oual 8" OSDO Floppies, Cablnei 4 Power Supply $1898.88 

60MB Stream* (UniFLEX-020 only) $2400.00 

1 ,6MB Dual Speed Floppy (under development) 

MEMORY 

K67 Static RAM-64K NMOS (6809 Only) $349.67 

H64 Static RAM -64K CMOS w/ballery (6809 Only) $398.64 

#72 256K CMOS Static RAM w/baltery $998.72 

#31 16 Socket PROM/ROM/ RAM Board (6809 onry) $266.31 

INTELLIGENT J/0 PROCESSOR BOARDS 

stgnmcanHy reduce systems overhead by handling routine I/O lunc- 
tions; Ireeing the host CPU tor running user programs, This improves 
overafl system performance and allows user terminals to be run al up 
to 19.2K baud For use with 6MX HI and 020 syslems 

#11 3 Port Serial-30Pin(0S9) $498.11 

#14 3 Pon Serial-30 Pin (UniFLEX) . „ , . ,$498.14 

#12 ParallehM Pin {UniFLEX-020) , $538.12 

#13 4 Port Serial-50 Pin (0S9 & UniFLEX-020) $616.13 

I/O BOARDS (6809 SYSTEMS ONLY) 

#4 1 Serial. 1 Port $88.41 

#43 Serial. 2 Port $126.43 

#46 Serial. 8 Port (0S9/FLEX only) $31 8.46 

#42 Parallel, 2 Port $88.42 

#44 Parallel. 2 Port (Centronics pinout) $126.44 

#45 Parallel 8 Port (0S9/FLEX only) $198.45 

CABLES FOR l/D BOARDS -SPECIFY BOARD 

•95 CaWe sets (1 needed per port) ...*... ...$24-95 

#51 Cent. B P. Cdfe for #12 & #44 $34.51 

1153 Cent. CaNe Set ..., $36.53 

OTHER BOARDS 

#66 Prototyping Board*50 Pin $56.66 

#33 Prototyping 8oard-30 Pin $38.33 

Wlndrush EPMM Programmer S30 (0S9/ FLEX 6809 only) $545.00 

CONTACT GtMtX FOR FURTHER DETAILS ON THESE AND 
OTHER BOARDS AND OPTIONS. 

EXPORT MODELS: ADO $30 FOR MHz POWER SUPPLIES 
ALL PRICES ARE F.O.B CHICAGO. 

GIM1X DOES NOT GUARANTEE PERFORMANCE OF ANY G1MIX 
SYSTEMS. BOARDS OR SOFTWARE WHEN USED WITH OTHER 
MANUFACTURERS PRODUCT. 

GtMIX, Inc. reserves the right to change pricing, terms, and products 
specifications at any time without turther notice. 



GIMIX2MHZ 6809 SYSTEMS 



Operating 

Systems 

included 



CPU included 



Serial Ports 
Included 



High Speed 
Static RAM 



PRICES OF 
SYSTEMS WITH: 
Dual 80 Track 
OSOD Drives 



25MB Hard Disk 
and one 80 track 
Floppy Disk 



72 MB Hard Disk 
and one 80 track 



a 72MB - a 6MB 
removable pack 
hard disk and one 
80 track floppy 



a 72MB + a 12MB 
removable pack 
hard disk and one 
80 Irack floppy 



6MX 6809 0S9/ 
FLEX SYSTEMS 
SOFTWARE 

0S9 ♦ Editor. 
Assembler, Debugger 



FLEX 



GMXBUG Monitor 



Basic 09. RunB (0S9) 



ftMS (65^ 



DO (0S9) 



VDisk for FLEX 



RAMOIsk 1o/ 0S9 



0-FLEX 



Support ROM 



Hardware CRC 



#49 

0S9GMX 1/ 

and FLEX 



#05 



64KB 



$2998 49 



$5598 49 



$759849 



$9098.49 



N/A 



GMXI 
Included 



Included 



Included 



#39 

0S9GMX 11/ 

and FLEX 



#05 



256KB 



$339839 



$5998 39 



$7998 39 



#79 

0S9 GMX III/ 

and FLEX 



GMX 111 



3 Intelligent 



256KB 



$4898 79 



$779879 



$9798.79 



$9498.30 



N/A 



GMX II 
Included 



Included 



Included 



Included 



Included 



included 



Included 



N/A 



N/A 



N/A 



N/A 



N/A 



Included 



Included 



Included 



St 2 5 option 



$250 option 



N/A 



N/A 



N/A 



$11.29879 



GMX III 

Included 



Included 



Included 



Included 



Included 



included 



Included 



Included 



Included 



included 



Included 



139 
UniFLEX 



#05 



256KB 



N/A 



$5998.39 



$799839 



$9498 39 



N/A 



#89 
UniFLEX III 



GMX III 



3 inielligeni 



256KB 



N/A 



$8098 89 



$10.098 89 



N/A 



$11598 89 



WVIA &0UZU 

SYSTEMS 



#020 
UniFLEX VM 



GMX 020 * MMU 



3 Intelligeni 



1 Megabyte 



N/A 



$13,680.20 



$15,680.20 



N/A 



$17,180.20 



TO ORDtfl &V MAIL SEND CHICK OB MONEY OROER OR USE YOUR VISA OR MASTER 
CHARGE Pteast allow 3 weefcs tor penary' checks to clear u S orders add $5 handl- 
ing it order 1$ under 1200 00 Foreign orders add $10 handing H order b under 
1200 00 Foreign order* over 1200 00 *»n be snipped via Emery Air Freight COLLECT, 
and wt mil charge no handling AH orders must be prepaid in u S funds Please nofe 
mat foreign checks nave been taking aboul ft weeks tor eoJiecbon so we woutt acfcse 
wring money o* chocks rjra*n cm t pjnk account in mt U S Our pant ft the Corrtnerv 
tal "Minors tubonaJ Bank ol Chicago, 23i S USaiie Street. Cheapo. IL 60833. account 
f 73-32033 



BASIC 09 and OS 9 art trademarks o* Mcrowate Syslems Corp and MOTOROLA. Inc 
FLEX and UniFLEX ire trademarks of Technical Systems Consultants. Inc 61 Mix, 
GHOST, GMX, CLASSY CHASSIS, are trademarks of GlMlX. Inc 



inc. 



Available. Wide variety of languages and other software 
for use wrth either OS-9 or FLEX, 

All 61 MIX versions of 0S9 can read and write RS color 
computer format 0S9 disks, as well as Ihe 
Microware/GIMlX standard format 

All 0S9/ FLEX systems allow you to software select eAiw 
operating system 



Gimix 



1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312)927-5510 • TWX 910-221*4055 




enws emu. i«c u-es 



MUft^ 








Fof Ordering Call 



(615)842-4600 

FROM - DATA-COMP, 



Now Offenng: "FLEX 1 * (2 Versions) 
AND *STAR-DOS PLUS -I- ,w 




A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX™ on 

The CoCo 




TSC Editor 

RcsSSOOO 

NOW $35.00 



DOS PLUS+ 

• Functions Same as FLEX 
o Reads - writes FLEX Disks 

• Run FLEX Programs 
o Just type: Run 'STAR-DOS 1 ' 

• Over 300 utilities & programs 
to choose from. 



PLUS 

ALL VERSIONS OF FLEX & STAR-DOS* INCLUDE 

Read- Write-Dir RS Disk + External Tenninal Program 

Run RS Basic from Both + Test Disk Program 

More Free Utlities + Disk Examine & Repair Program 

+ Memory Examine Program 
+ Many Many More!!! 




TSC Assembler 

HcflSSOOQ 
NOW $35,00 



<L 






CoCo Disk Drive Sqstems I 



2 TM1NL1NE D00BLE SIDED DOUBLE DENSITY DISK DRIVES 
SYSTEM WITH POWEH SUPPLY, CAB IN&T.D ISK. DRIVE CABLE ,JfcH 
NfcW DISK CONTROLLER JfD-CP WITH JOOS.RS-UOS OPERATING 
SYSTEMS. $*<9.95 

Specify Whst CONTROLLER Toe Want J*M, or RADIO SHACK 



THINtlNB D0UBL8 SIDED 
DOUILS DEHSITV 40 TRACKS 









Verbatim Diskettes ,] 


Ingle Sided Doubl 
ouble Sided Doubl 


ft Density 
e Density 




Controllers 







Jbtt JFD-CP WITH J-LOS 
WITH J- DOS, RS-DOS 
RADIO SHACK 1.1 

RADIO SHACK Disk CONTROLLER I.l 



$129. 95 



$ 24.00 
$ 24.00 



$139.95 
$159.95 



[JI5.L Drive Cdblns 



Cable for One Drlv« 
Csble for Two Drives 



64K UPCRAifc 

FOR C.D.L.P, AND C9C0 J I 
KAD10 SHACK BASIC 1.2 
RADIO SHACI. DISK BASIC I.l 

DISK DMIVE CABINET POR A 
SINGLE DRIVE 

DISK DRIVE CABINET POM TWO 
THIKL1NE DRIVES 



riisnuts 

EPSON LX-ftO 
EPSON MX- 70 
EPSOK NXiOO 

ACCSISOSIO for irsoi 



$134.95 


ft 14ft 2K SERIAL BOARD 


ft 149 32K RXPAND TO J2ftK 




EPSON HX-KX-80 *1BB0MS 


$1X4.95 


EPSON LX-ftO RIBBONS 




TRACTOK UNITS FOR iJt-BO 




CASUS 4 OTHKR INTtttKACKS 




CALL FOR PRICING 


$ 19.93 




$ 24.95 





$ 29.95 



$ 24.95 

$ 24.95 



$ 49.95 
$ #9.95 



$289.95 
$125.95 
5495.95 



S 89.95 
$169.95 
I 7.95 
I 5.95 
I 39.95 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixsorv TN 37343 


CO 




SHIPPIN6 

USA ADD 21 

FOBCI6N ADD SI 

rllM. $2.50 


(615)842-4600 

For Ordering 

Telex 5106006630 


3 






S-50 BUS/68XX 

Board and/or Computer 

Terminal ••CRTs-Printers 

Disk Drives-etc. 

REPAIRS 



HO* AVAILABLE TO ALL S50/68XX USERS 

The Oata-Comp Division of CPI Is proud to announce the availability 
of their service department facilities to 'ALU S30 Bus and 66XX 
users. Including ell brands, SMTPC - GIMIX - SSB - HELIX and 
others, Including the single board computers. * Please note that 
Mt-bullt components are a special case, end will ba handled on an 
Individual basis, If accepted. 

!• If you require service, the first thing you need to do Is call 
the number below and describe your problem and confirm a Ooto-Camp 
service 1 snipping nuMbmri This Is very Important, Oata-Comp will 
not accept or repair Items not displaying this number! Also we 
cannot advise or help you troubleshoot on the telephone, we can 
give you a shipping number, but NO advice! Sorry! 

2. All service shipments must Include both a minimum S40.00 
estimate/repair charge and pre-paid return shipping charges 
(should ba same amount you pay to ship to Oata-Comp). 

3« If you desire a telephone estimate after your repair Item Is 
received, Include an additional $5*00 to cover Jong distance 
charges. Otherwise an estimate will be mailed to you. If you 
requested an estimate. Estimates must be requested. Mailed 
estimates slow down the process considerably. However, If repairs 
are not desired, after the estimate Is given, the $40,00 shall 
constitute the estimate charge, and the 1tem(s> will be returned 
unrepaired providing sufficient return shipping charges were 
Included with Item to be serviced. Please note that estimates are 
given In dollar amounts only. 

4, Oeta-Comp service Is the oldest and most experienced general 
S50/68XX service department In the world. Me have over 
1100,000.00 tn parts In stock. Me have the most complete set of 
service documents for the various S50/68XX systems of anyone - 
YET. ME DO MOT HAVE EVERYTHING! But we sure have more than anyone 
else. Me repair about 901 of all Items we receive. Call for 
additional Information or shipping Instructions. 
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